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AIRBORNE RADAR DESIGNERS: 


VOI-SHAN 
SCR-MAGNETIC PULSER 
FOR MAGNETRONS... 


‘TRIMS PULSE JITTER 
TO LESS THAN 
.010 MICROSECOND 
DURATION - wow avaiLasLe 


SPECIFICATIONS, MODEL M10-1009: 


Voi-Shan Electronics’ new SCR- 
Magnetic Magnetron Modulators 
replace and out-date thyratrons with 
simplified solid-state circuitry utilizing 
silicon-controlled rectifiers and satu- 
rable cores. The result is unsurpassed 
life and reliability, assured by the use 
of refined potting techniques. 

Voi-Shan modulators now in pro- 
duction have been use-proven at 
altitudes up to 100,000 feet—are 
smaller, lighter, and lower in cost 
than any previously available, and pro- 
duce a finer spectrum. They operate 
off any available AC or DC prime 
power source—eliminating a separate 
high-voltage power supply. 

The configuration and specifications 
shown here can be readily modified to 
meet your own particular design 
requirements. For a prompt quote, 
contact Dor, M. Worden at the address 
below. 

Voi-Shan Electronics’ activities 
include the design and manufacture 
of transistorized time delay relays, 
intervalometers, sequential program- 
mers, voltage sensors, frequency 
sensors, magnetic amplifiers and reg- 
ulators, as well as programs encom- 
passing travelling wave tubes and 
électro-mechanical counters. A request 
on company letterhead brings your 
free copy of our new electronics 
catalog. 


SPECTRUM PLOT 


115 Volts, 400 cps 


Magnetron Pulse 

Peak Voltage: 8.0 K V 

Peak Current: 7.5 amps 

Pulse Width: .5 microseconds 
(measured across 1000 
ohm load at 50% 
amplitude) 

Rise Time: .05 to .15 
microseconds (measured at 
10% to 90% amplitude) 

Pulse Repetition: Frequency: 
800 cps 


System Trigger 
Peak Voltage: — 60 volts 
Load: 93 ohms 
Pulse Characteristics: Same 
as magnetron pulse 


Open Circuit Voltage: ~-900 VDC 
Closed Circuit Voltage: ~-750 volts 


Temperature: —55°C to + 125°C 


Altitude: 100,000 feet 
Shock & Vibration: in accordance 
with MIL-T-5422D 


Weight: 7.5 ibs. 
Size: 110 cubic inches 


VOI-SHAN ELECTRONICS 
13259 Sherman Way « North Hollywood, Calif. 


VOI-SHAN MANUFACTURING COMPANY 
A Division of Voi-Shan Industries, Inc. 





GOOD/7YEAR 


Here’s a brand of inflation that's easy to take—Goodyear’s 
inflatable structures that can take to the air in folded 
form, blossom out on-site into tough, lightweight 
shelters, radomes, fuel farms. 


Shown above are a few recent developments in rubber 
ized fabrics by Goodyear : 


(*) Fuel Farm of PILLOW Tanks — these huge containers 
can be set up, filled and pumping in minutes. Drained, 
they roll up like rugs for compact storage and transport 
Capacities to 50,000 gallons or more 


®) Soft-Top” Radomes by Goodyear provide all-weather 
protection that shrugs off snow, ice, 150-mph gales. In 
sizes to 100 feet in diameter, Goodyear radomes offer 
highest transparency to radar waves. Even radar 
antenna is inflatable in new design above 


(¢) Personnel Shelters of Air Mat fold into light packs, 


Lots of good things come from 


inflate in minutes. Provide comfort and protection in 
worst weather. Ability to hold air eliminates air-locks 
and need for constantly running compressor. 

(0) Mobile Command Post features Goodyear’s 9-inch Air 
Mat fabric—with highest strength/weight ratio known. 
Stored in ti side, structure unfolds and inflates to 
room 25-feet-square in 15 minutes. 


Portable—lightweight —super-tough—flexible—these are 
the product ties you can count on in Goodyear 
inflatables. But the real secret is Goodyear’s design- 
engineering ability to fashion rubberized fabric into 
shapes and structions you’d never think possible. 
And the odds are that our staff can fabricate the answer 
to your problem. Find out by writing on company letter- 
head to The Goodyear Tire & Rubber Company, Aviation 
Products Division, Dept. Q-1715, Akron 16, Ohio, or 
Los Angeles 54, California. 


f ~T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 
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a message to men whoare not alone in their thinking... Leonardo da Vinci, engineer, 
scientist, theorist, was the victim of an age when three centuries had to pass before many of his concepts 
could be regenerated by other men of vision.) Today's quick minds are the fortunate product of an era 
when methods, materials and machines can be mated to their needs—an age when a spark of inventive- 
ness ignites a fury of progress. 0 If such a chain reaction of creativity is characteristic of your group, we 
invite you to discover how Ex-Cell-O can fuse into your operation a reliable source for precision products 
amply backstopped by research, development and manufacturing facilities, plus the experience required 
to help you meet the challenge of your own thoughts. 0 Contact the Ex-Cell-O Representative in your area, 
or if you wish, call or write direct to our Aircraft Division's central offices, Detroit. 


Artist's conception of Leonardo da Vinci's 15th Century spring-driven 
aerial screw, predecessor of today’s helicopter. 


, : CORPORATION 
. p OeTROIT 22, MIQHICAH 


y Aircraft Dinsion 


COMMU EAHA ne 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES BRYANT “A” 9 Se 
CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO. oO EX-CELL-O FOR PRECISION rsa 
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AVIATION CALENDAR 


May 16-20—Aviation Fire Safety Seminar, 
National Fire Protection Assn., Queen 
Elizabeth Hotel, Montreal, Canada 

May 18-20—National Meeting, Society for 
Experimental Stress Analysis, Hotel Sev 
erin, Indianapolis, Ind. Theme: Stress 
Analysis of Propulsion Systems. 

May 22-29—Fourth Annual Reserve Navi 
gation Competition, Ellington AFB., Tex 

May 23-25—12th Annual Meeting, German 
Socicty for Rocket Engineering and Spac« 
Flight Research, Heidelberg, Germany 

May 23-25—1960 National Telemetcring 
Conference Muramar Hotel, Santa 
Monica, Calif. Sponsors: Instrument So 
cty of America; American Rocket So 

American Institute of Electrical 
neers; Institute of the Aeronautical 
iences; Institute of Radio Engineers 

May 23-25—l4th Annual Armed Force 
Communicati und Electronics Associa 
tion Convention, Sheraton Park Hotel 
W ashington, 

May 24-26-1960 Convention, American 
Society for Quality Control, San Fran 
woo, ¢ alif 

May 25-27—National Specialists Mectin 
Guidan f Acros, Vehicles, Institut 
f the eronautical ences, Hotel Som 
f Ma 

May 26-27— Porchophysisiogicn Aspects of 

ligh Mm posi Hilton Hotel 
ri Pex Sponsored by thi 
viation Medicine, USAF Acro 
Medical Center (ATC), and ar 
by Southwest Research Institute 
' hed, but by invitation 

May 27-30—12th Annual Wright Memorial 
Me For mformation: Soaring 
Inc., Far Hills Branch 

81, Dayton 19, Ohi 

\Maintenance 

Oper ng Reading Aviat 

© : 

June 5-9—S vial Meeting and Avia 

Continued on page 6) 
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below for 
t n ' addres 
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a commercial or professional interest in aviation, 
ing missiles and space technology. Pesition and com 
connection must be vacreanee on subscription ord 
m ratee—United 
Canade 88 one year 


ge paid at Albany 1. N. Y 
iin U. &. Patent 
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The bat’s keen hearing en- 
ables if to pick up sounds 
beyond the range of the 
human ear The high 
pitched cries it con- 
tinuously emits ore re- 
flected by obstacles 
and guide the bat 
min its flight poth / 


Here’s an antenna that’s survived severe en+ 
vironmental testing through several thousands 
of years. Design factors, if we can believe 
Darwin, were purely empirical. 

Dorne and Margolin has designed hundreds 
of specialized antennas for every major air- 
craft manufacturer in the country. With less 
time at our disposal than the bat, we’ve had 
to evolve ingenious solutions to antenna de- 
sign problems. We've never failed an assign- 
ment. 

If you have a problem involving antennas, 
it's more than likely that our background of 
design and production experience can pro-- 
vide a speedy, economical solution 


Write for illustrated catalog 


Excellent positiems im a growing organization 
affording opportunities for stock porticipot 


os well os many other benefits. ore offered to ANTE 
engineers Contect R® E Anderton Chief A) 


tavie ineer 


das DORNE & MARGOLIN, Inc. 





(Te) \G) ()) 
jew Che 


You may not recognize U.S. 
Patent No. 2,880,830—but we know you 
are familiar with the part it describes 
~Shur-Lok’s self-locking blind insert. 























Featuring Shur-Lok’s exclusive self lock, 
these sandwich panel fasteners are the strongest 
available to the missile and aircraft — industries. 
You’re probably using them now in such popular 
applications as aircraft cabin bulkheads and panels. 
These highly versatile fasteners function 
equally well in metal or non-metallic sandwich — 
making them ideal for use in trailer, marine, building 


and other industries. 


If you have a fastening problem, Shur-Lok 
engineers can provide a solution with specialty fasteners to 
meet your specifications. Send details of your applications for 


study. Write today for our new fastener catalog. 


FREE! 


This highly informative report — 
“Honeycomb Structure — Design and 
Manufacture” — write for yours now! 





® 879 South East Street 
SHUR- LOK Anaheim, California 


CORPORATION 











AVIATION CALENDAR 


(Continued from page 5) 
tion Conference, American Society of 
Mechanical Engineers, Statler Hilton Ho- 
tel, Dallas, Tex. 

June 14-16—35th Meeting, Aviation Distrib- 
utors and Manufacturers Assn., Queen 
Elizabeth Hotel, Montreal, Canada 

June 15-17—1960 Heat Transfer and Fluid 
Mechanics Institute, Stanford Univer- 
sity, Stanford, Calif 

June 22-24—1960 Conference on Stand- 
ards and Electronic Measurements, NBS 
Boulder Laboratories, Boulder, Colo. Co 
sponsors: Institute of Radjo Engineers’ 
Professional Group on Instrumentation; 
Radio Standards Laboratory, National Bu 
reau of Standards; American Institute of 
Electrical Engineers’ Instrumentation Di- 
vision 

June 23-25—16th Annual Meeting, Institute 
of Navigation, U. S. Aw Force Academy, 
Colorado Springs, Colo 

June 26-July 1—63rd Annual Meeting and 
Apparatus Exhibit, American Society for 
Testing Materials, Chalfonte-Haddon 
Hall, Atlantic City, N. J 

June 27-29—Fourth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Sheraton-Park Hotel, Wash- 
ington, D. C 

June 28-July 1—National Summer Meeting, 
Institute of the Aeronautical Sciences, 
Ambassador Hotel, Los Angeles, Calif 

July 3-4—Fourth Annual Fort Wayne Na 
tional Championships (civilian, closed 
course uirplane races), Fort Wayne, Ind 

July 18-19—Liquid Rockets and Propellants 
Conference, American Rocket Socicty, 
Ohio Union Building, Ohio State Univer 
sity, Columbus, Ohio 

July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
ver, Stanley Hotel, Estes Park, Colo 

Aug. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ington, D. C. Sponsors: Institute of Ra 
dio Engineers; U. S. Army Signal Corps 

Aug. 8-l11—Western National Meeting, 
American Astronautical Society, Olympic 
Hotel, Seattle, Wash 

Aug. 8-12-1960 Pacific General Meeting, 
American Institute of Electrical Engi- 
neers, E] Cortez Hotel, San Diego, Calif. 

Aug. 15-20—11th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm. — 

Aug. 23-26—Western Electronic Show & 
Convention, Institute of Radio Engincers, 
Ambassador Hotel, Los Angeles, Calif 

Sept. 5-11-1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 21-25—National Convention and Acro 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 

sco, Calif 

Sept. 27-30—Power Systems Conference, 
American Rocket Society, Miramar Hotel 
Santa Monica, Calif. Cosponsors: USAF; 
U.S. Army; U.S. Navy: National Aero 
nautics and Space Administration; Atomic 
Energy Commission 
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NEWEST with BEST Features 
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EDGE-ON HYFEN 


PRINTED CIRCUIT GONNECTOR 


FEATURES:- 


bifurcated undulating accordion 

spring assures multi-point contact 

shortest front-to-back dimension available— 

lightest in weight—no insulating sleeves needed 

closed entry face protects springs and self-aligns warped 
boards 

HYFEN tips (straight shank-solid barrel) have multi-point 
contact surfaces and independent detent locking action 
gold plated, crimp-type, snap-in, removable HYFEN tips 
with insulation grips take single or multiple leads 
closed entry on wire lead side prevents oversize probe 
damage 

1 or 2 wire leads for each board position on each side 


ic 


low boar 
and wit! ywal forces 


designed for dry circuit as 

well as power applications 

commor ps and jumpers available 
for join rcuits 


polarizing key available for any contact position 
for pre-notched boards 


BURN DY 


NORWALK, CONNECT. @ BICC—BURNDY Ltd. Lancs. England e@ 


In Continental Europe: Antwerp, Belgium @ TORONTO, CANADA 
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For drastic weight and space reduction ! 


For safest handling of cryogenic, exotic, 
radioactive and conventional fluids! 


For unsurpassed reliability ! 


ducts of 
COMPONENTS o) ae RMD 


VENTURI 
Shut-off VALVES 


... im modern aircraft and 
missile propulsion systems, 
ground handling and nuclear applications 


@ No dynamic seals @ Zero leakage 

@ Fail safe @ Low energy requirement 
@ Low pressure drop @ Line pressure operated 

@ High reliability @ No external actuation 


@ Minimum of moving @ Suitable for hazardous 
parts fluids, exotic fuels 


The Venturi Shut-off Valves shown here are typical of 
the advanced valve design and development capability 
of Reaction Motors—pioneer in rocket engines, missile 
components and support equipment. Capabilities include 
all facets of design, development and qualification testing 
of valves, gas pressure regulators and disconnects. 
Complete in-plant environmental test facilities. Wide ex- 
perience in designing for cryogenic, boron, exotic and 
conventional fluids. Currently in production on huge 
(11”) ICBM quick disconnect valves, IRBM regulators 
and X-15 components and valves for classified projects. 


Reaction Motors can deliver valves designed to your special 
requirements within 6 to 12 weeks! 








X-15 Hydrogen Peroxide Vaive 4” Decaborane Shut-off Valve 





COMPONENTS DEPARTMENT 
iv legge) Bi lepce)-t-mel ii t-iie) | 


Cryogenic Relief Valve Cavitating Venturi Shut-off Valve 


VAacoko€l CHEMICAL CORPORATION 


Ford Road, Denville, New Jersey 
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DC Volts /Rateo With Electrical Gutputs 
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OC Volts (DC Metros ‘Res stance 
Wot Electrical Outputs 


NEW! Low cost 


all-electronic 
totally-transistorized 
DIGITAL 
MULTIMETERS 


Now in a single 514” or 83%4"x 19” panel 
Digital Multimeters for measuring any 
combination of AC/DC volts, AC/DC 


iRf 
fond 
7 
228 
x 


° 
. 
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ratios, and resistance, with new pre-amps 
for higher sensitivities, optional electrical 
output and print command capabilities! 


x 
§ 
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FLIP-TOP BOX 
CONSTRUCTION 
FOR EASY 
MAINTENANCE, seat :, ¢ volts atic /esestanee, OC Pre-Amp 


“ O. 
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j ] 
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OC Volts /Ratic ‘AC Volts /OC Pre-Amp 
tn ca! Outputs 


50 readings per second, average 

Inline ‘‘SUPER-NIXIE" readouts 
0.01% accuracy 

1000 megohm input impedance 
Automatic, manual and remote ranging 
Automatic polarity : vc von nla 88, 

Twin Zener diode internal reference saa om Prempidier Wien Dectical Ovtout 

Front panel sensitivity control 

Etched circuits, plug-in card construction Many variations of these basic models including AC ratiometers, milli- 
Will operate directly in multi-point scanning ohmmeters, microvoltmeters and specialized measuring instruments 


and print-out data logging systems without tailored to individual systems requirements are available in the same 


isi Lowen 1 : physical configurations. Ask your EI sales office or representative for 
any additional circuitry or auxiliary equipment. complete specifications today! 


Electro Instruments, inc. &s020°7. 
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NOW! A lightweight aircraft bolt with 
220,000 psi tensile strength, 900°F maximum temperature 


The new LWB 922 aircraft bolt is another SPS de- 
velopment stemming from the critical need for 
increased strength-to-weight ratios in applications 
to 900°F. 

The LWB 922 offers substantial weight savings 
over previous 220,000 psi bolts . . . without impair- 
ing mechanical strength or fatigue properties. 
Result: Fewer bolts are needed, heavier bolts can 
be replaced. 

The reduced size of the bolt head allows closer 
installation to perpendicular bulkheads, with resul- 
tant structural weight savings. What’s more, the 
design of the bolt provides a fastener compatible 
with the newer, high-strength elevated temper- 
ature materials. 


Characteristics of the LWB 922: 

Tensile strength—220,000 psi, minimum 

Endurance limit—80,000 psi at 10,000,000 cycles 
High retention of strength at temperatures to 900°F 
Hi-R thread form for increased fatigue resistance 
Threads fully formed by rolling after heat treatment 
Continuous grain flow in head and shank 

Cold working of head-to-shank fillets 

Forged from 5% chromium, high-strength steel alloy 
Diffused nickel-cadmium finish for oxidation resist- 
ance at high temperatures 

100% magnetic particle inspection 

Available with companion locknuts—FN 922 Series— 
in sizes #10 through 114 in. 


For complete technical data on the LWB 922 and 
the FN 922 ask for new Bulletins 2593 and 2613 


AIRCRAFT/MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA where reliability replaces probability 
SANTA ANA, CALIFORNIA 


Atianta, Ga. « Culver City, Calif. « Dallas, Tex.e Denver, Colo. « Tuckahoe, N.Y.« San Diego, Calif.e San Leandro, Calif. « Seattie, Wash. « Wichita, Kans. 
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AiResearch is now in production on 
two greatly simplified hot gas steering 
control systems: a reaction control 
system for outer space flight stabili- 
zation and a hot gas actuator control 
system for terrestrial steering (in the 
atmosphere and under water). 

Both systems eliminate any need for 
pumps, heat exchangers, accumulators 
and other apparatus required in ear- 
lier control systems. And both systems 
utilize hot gas, operating off either the 
main engine or a separate fuel source. 

The gas in the outer space reaction 
control system is fed into a set of noz- 
zles which imparts spin to the missile 
to stabilize its flight through space. 

In the terrestrial hot gas actuator 
control system the gas is fed into an 
on-off controlled linear actuator which 
moves the fins controlling the missile’s 
attitude in the atmosphere or under 
water. This system also utilizes a con- 
cept developed from the AiResearch 
hydraulic “printed circuit.” This 
approach eliminates complicated 
plumbing, thereby decreasing the 
weight and increasing the reliability 
of the system. 
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AiResearch is a pioneer, leading developer and manufacturer 
of hot gas systems and other nonpropulsive power systems 
for atmospheric, underwater and outer space missions. 
Your inquiries are invited. 








CORPOR LE Goc - 
AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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thanks tt XKEROGRAPHY... 
A Stock-Print System Saves You Up to *50,000 Yearly 


i 5: offset paper masters—make copies on 


You can save $50,000 or more a year by in- Arma d on ne \ 
talling a stock-print system of engineering poration, Garden City, N. ¥ lain, unsensitized paper or translucent vel- 
Cutler-Hammer Inc. of Milwau- 
So is brary of 


im for diazo-type reproduction. 


A stock-print system 1s a strea 
models—whether manual or auto- 


engineering drawings All 
matic—enlarge, reduce, or copy size to size 


They offer the fastest, most versatile, most 
onomical way to get sharp, clear copies 


drawings 
kee is achieving such an economy 
in use. The library is unattended 
who wants a lr iwing helps hin 5 


are no requisition forms, no wait 


filing. Prints are so inexpensiy 
1 to discard then from microfilm. 
Write for proof-of-performance folders 


from original documents of all kinds or 


ginecrs are urge 


What makes such efficiency 


possi! showing how companies of all sizes are 


speeding paperwork duplicating and saving 
housands of dollars yearly by xerography 
HaLtow Xerox Inc., 60-100X Haloid St., 
Rochester 3, N. Y. Branch offices in prin- 
ipal U.S. and Canadian cities. Overseas: 
Rank-Xerox Ltd., London, 


eeming extravagance 
xerography at 
raphy is a cl 
pying process 

seconds reduces original drawin 

as 34°x44 n nex pensive off 


masters. Fr multiple 


run off on an offset dupl 
i  HALOID 


ing equ pment 


stock print system Your reprod i 
PUSH THE BUTTON determine the xerographic n xX cd rR © X: 
- , ' 2 


and copies flow! suited to you nodels—be 








GRUMMAN'S “‘SAUCER-TOPPED”’ WF-2 TRACER, early-warning airplane for Navy carrier operotion, carries long-range radar detection equipment 


BENDIX 20 KVA GENERATING SYSTEM 
PROVES TREMENDOUS VERSATILITY 


Here is a lightweight, transistorized, AC generating 


system that brings extreme dependability to its 


many applications. First developed for the USAF 


for one of its Century series fighters, the Bendix 
20 KVA system will soon be flying for the U.S. 
Navy on Grumman’s WF-2 and Sikorsky’s HSS-2. 

The Bendix system regulator will provide close 
voltage regulation and will hold transients to a 


minimum with rapid recovery. The protection panel 


will protect the critical aircraft components from 


under- and over-voltage and from under- and 


over-frequency 

Offers unusual effectiveness on missiles and on a 
wide variety of aircraft—in fact can be used on any 
engine-driven, air-driven, hydraulic-driven or 
airborne 


pneumatic-driven application either 


or ground. Get further details from BENDIX AVIA- 


TION CORPORATION, EATONTOWN, NEW JERSEY. 


West Coost Office: 117 E. Providencia, Burbonk, Colif 


Export Soles & Service: Bendix internetional, 205 E. 42nd St 


New York 17, N.Y. 


Conodion Affiliate: Aviation Electric, Ltd., P. O. Box 6102, Montrec!, Quebec. 


Fs Genk Division ea 


SIKORSKY HSS-2, designed for long over-water flight and low-altitude hovering—even alighting on water—during sonar anti-submarine missions. 





Multipurpose APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.— weighs 59 lb 


SOLAR'S NEW gas turbine powered 
multipurpose APU is ideally suited for 
airborne and ground power applica- 
tions—to drive hydraulic, electric or 
neumatic outputs for aircraft starters, 
uel pumpers and portable generator 
sets. The Titan engine has the highest 
power-to-weight ratio of any power- 
plant in its class. It is ideal for single or 
multiple outputs from 25 hp to 80 hp. 


The lightweight unit is simple in 
design, easy to maintain and can be 
started instantly — without warmup — in 
temperatures from —65F to 130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. H-116, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 





| B M 162 0 data processing system 


...the most powerful engineering computer in its low price class 





The new IBM 1620 is a desk-size engineering computer that offers you more 


computing ability per dollar than any system in its price class. 


[ransistorized throughout, the IBM 1620 has a 20,000-digit magnetic core 
memory with variable field length and immediate accessibility. Its input 
output notation, on paper tape and console typewriter, is in convenient 
decimal arithmetic. It can perform more than 100,000 calculations a minute 
and is easily adapted to your engineering problems. 

Easy to learn, easy to operate, easy to communicate with, the low-cost 1620 
helps free your engineering talent for more creative work. And in keeping 
with our concept of Balanced Data Processing, the IBM 1620 is supported 
by extensive services. This includes a comprehensive library of mathematical 
routines and specific industry programs to permit you to put the 1620 to 
work without unnecessary delay. 

Ask your IBM representative about the unique advantages of the IBM 1620. 


Like all IBM equipment, it may be purchased or leased 


balanced data processing IBM 


in. E 





STANDARD-Cambridge, under license from National 
Research Corporation, is now using the newly-devel- 
oped nsulation NRC-2 in its equipment for 
NVnOUNCEVNEN storing transporting such hard-to-contain cryo- 
genic fluids as liquid helium and liquid hydrogen. 
NR¢ multiple barrier reflective insulation 
operatir nder high vacuum. Tests by National Re- 
search vernment and university laboratories, and 
the STANDARD facilities at Los Angeles, Decatur, IIli- 
nois and Lowell, Massachusetts have established its 
therm fficiency 


REDUCES HEAT LOSSES 
NRC-2, when compared with equal thicknesses of 
80-mes! rlite, allows only 1/35.7th as much heat 
leak. Performance records show NRC-2 to have the 
lowest heat transfer co-efficient of any cryogenic insul 
ation now known. “k” factors as low as 0.28 micro-watts 
per cn tween room (ambient) temperature and 
liquid gen (.1618 x 10-* BTU /hr/ft?/ft/ °F) 
have bi oduced 
WEIGHT AND SPACE SAVINGS 
NRC-2 hs 71.5% less by volume than perlite. Pa: 
loads ar s easily increased and important eco 
omie: rall dimensions can be effected becaux 
of the ced annular insulation space required 

Th ts high efficiency, NRC-2 cryogenic ins 
lation minate the need for a costly protectiv 
jacket gen. This factor alone could refiect cor 
siderat vings on operation and maintenance of 


slorage pment 


COMPLETE CRYOGENICS LINE 
STAN mbridge now can provide NRC-2 insula 
tion of mplete line of cryogenic equipment fo: 


CRYOGENIC the t rtation and storage of ultra-low tempera- 
ture liquefied gases. Contact the STANDARD plant near- 
EQUIPMENT est yi complete information 
FOR 
MISSILES 


AND 


ROCKETS | ’ STANDARD 


CAMBRIDGE 
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STANDARD-Cambridge Equipment , ' 
is serving such projects : 
as Atlas, Thor, Jupiter, 
Redstone and Titan 


ALUMINUM AIRBORNE TANK 1000 GPM PUMPING SYSTEM 


STANDARD STEEL CORPORATION 


5088 Boyle Avenue, Los Angeles 58, California » Leader !ron Works (Subsidiary), Decatur 88 nois + Cambridge Division, Lowell 88, Massachusetts 








may already be solved at RYAN 


At Mach 3—three times the speed of sound— 
the heat becomes unbearable for conventional air- 
frame metals. The stress becomes too great for 
conventional methods of fabrication. These are 
problems which have been overcome by new 
design concepts and advanced manufacturing 
techniques at Ryan. 

Ryan’s intensive research has created unique 
tools and techniques for the forming of tough-to- 
handle Space Age alloys...and new forms for 
these alloys to take. 

One such technique is explosive-forming. With 
it, Ryan can form large structures from tough 
alloys and hold dimensions to tolerances which 
cannot be achieved by any other methods. 


For rocket chambers, Ryan has developed Ryan 


Wrap, now being tested for the Navy’s subma- 
rine-launched Polaris missile. Ryan Wrap — 
welded layers of foil-gauge stainless steel —is 
lightweight, yet incredibly strong. It will with- 
stand wall stresses of 305,000 pounds psi. 


spot- 


Another significant Ryan development is Mini- 
Wate, awarded first prize at the National Design 
Engineering Show. MiniWate—an extraordinarily 
strong and heat-resistant spot-welded structure 
of stainless steel foil and miniature corrugations 

can reduce aircraft structure weight by as much 
as 30 percent. 


For hot parts or complete systems... for pre- 
cision quantity or small-unit production... for 
high quality and on-time delivery...call on Ryan 
to do the job. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN BUILDS BETTER 
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EDITORIAL 





An Excellent Report 


The House Defense Appropriations Subcommittee 
has done an excellent job in acting on the problems 
posed by the Fiscal 1961 Defense Department budget. 
Rep. George Mahon (D.-Tex.), chairman of this sub 
committee and a veteran of many years of distinguished 
congressional service on defense policy, and his com 
mittee members from both sides of the aisle deserve a 
heartfelt vote of thanks from the American people for 
the conscientious and courageous job they have done 
in this extremely critical year. The Fiscal 1961 defense 
budget is critical, not because there is an immediate 
defense crisis facing the nation today. It is critical be 
cause the Fiscal 1961 budget will determine our defense 
posture in the admittedly critical years of 1961-64. 

The Appropriations Committee, in reporting out the 
bill as amended by Mr. Mahon’s group, has made only 
a slight change in the total defense budget—adding 
$121.9 million in a total budget of $39.3 billion (see 
page 30). This action supports the contention of 
many critics of the Administration's defense program 
that major increases in defense appropriations are not 
the real answer to the defense problems facing the nation 
in the critical years ahead. 


The Real Need 


What is really required is a more selective concentra 
tion of the money available on the most modern and 
militarily significant weapon systems and a far better 
management of the military establishment tailored to 
clear-cut requirements of national strategy in a world of 
rapid technological change. In assaying this problem, 
Mr. Mahon’s House group has done a particularly fine 
job. We predict their analysis of the defense problems 
facing us now and their recommended reallocation of 
funds toward the most significant weapon systems of 
the future will endure the crossfire of public debate 
and the acid test of history far better than the original 
budget submitted by the President last January. This 
committee, in a commendably bi-partisan spirit, has 
done a far better job than the original Administration 
budget planners in allocating the defense dollar where 
it will do the most good. 

Few Americans, after studying the testimony of Gen. 
Thomas S. Power, head of Strategic Air Command, be 
fore Congress in recent months will quarrel with the 
Mahon subcommittee’s conclusion that funds must be 
increased to provide for the long leadtime procurement 
of spares necessary to develop an airborne alert capability 
for a significant portion of SAC’s B-52 bomber fleet and 
its supporting jet tanker environment. The committee's 
recommended increase of $115 million for this purpose, 
combined with the original Fiscal 196] budget request 
of $85 million and $175 million obtained from repro 
graming earlier budgets and dipping into the war reserve 
mobilization fund, will provide logistic support for a 
SAC airborne alert capability of a size below the 25% 
force level recommended by Gen. Power. These funds 
do not provide for acquisition or training of any addi- 
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tional air o1 und crews required for the accelerated 
operations of the airborne alert. It must be obvious to 
the committee that a mechanical capability unsupported 
by sufficient trained flight and maintenance crews offers 
little increase in real combat capability. It is puzzling 
as to why stopped short of the full solution after 
such a promising start. One answer may lie in their 
renewal of the President’s authority to incur a deficiency 
in Defense Department funds any time he deems it 
necessary to mobilize an airborne alert for SAC. How- 
ever, with t 12 month leadtime required for train 
ing bomb« tanker crews and key electronic and 
engine mai ince personnel, this authority may count 
for little if omes upon us swiftly. 

The committee's action in providing funds to ac- 
celerate yment of the key military Midas and 
Samos rr lissance satellite svstems appears immi 

It is difficult to understand the tech- 

it the top levels of the Pentagon 
ined with constant reorganizations to 
rd these vital programs. ‘These recon- 
offer great promise to decrease our 
in enemy surprise attack with ballistic 
hnical state of the art in this area 
inced now than was the ICBM tech 
tional top priority was accorded to push 
the Atlas litan programs. If our avowed national 
policy te pace for peaceful purposes has any 
validity, | programs should be pushed as hard as 
ilthough they will be military-operated 
ffer a major advance in our ability to 
geressor from waging successful war. 


nently sou 
nical foot 
that have 
artificial): 
naissance rem 
vulnerabilit 
missiles. ‘| 
is far mor 
nology whe 


possible 
systems, tl 
prevent an 


Procurement Process 


The M 
teresting, a1 
procurem 


ubcommittee report also has some in- 

think valid, comments on the military 
rocess and the system of budget ceiling 
control that ome to be the primary control method 
in operating the Defense Department fiscal machinery. 
There is litt ubt but that this budget ceiling approach 
to formulating the defense budget offers little hope for 
providing effective defense budgets adequate to 
cope with | ice of modern technology. 

A detai ly of the Mahon subcommittee observa- 
tions and ysis of these points as contained in its 
report to the House will be rewarding to American cit- 
izens who have been puzzling over the many apparent 
inconsiste irising from the fact that we are spending 
about $40 innually on national defense and are 
still not ig the technical challenge of the future 
or that of most vigorous competitors. 

In fact, serious student of the defense problem 
and every American who is interested in the future sur 
vival of hi intry and its political philosophy should 
read and this report carefully. It is a major 
contributi the national debate on the adequacy of 
our planning for defense in the critical period looming 
on the immediate horizon. —Robert Hotz 
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vt CIRCLE CAPABILITY 


CAI 
contributions 
(8) 
reconnaissance 
and 
surveillance 


CAI Ea 
fills an 

inside 

straight 


CAI’s specialty: reconnaissance and 
surveillance from conception through 
finished hardware. Pacific Optical 
Corporation Division assures compre- 
hensive internal control and produc- 
tion for fast starts andcrash programs. 
CAI now ranks as the only visual 
sensor system manufacturer withcom- 
plete lens system design and fabrica- 
tion facilities! Whatever the optronic 
project, CAI stands as best equipped 
to handle it . . . quickly, efficiently, 
creatively, reliably. 


Pacific Optical 
Corporation 

has joined CAI’s other d 
dustries, complete 


ity; Chi 


photogrammetri 
components div 


Chicago Aerial Industiies, Ine. 


1980 HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS 


Offices: Dayton, Los Angeles, Washington, D.C. 


Divisions: Industries, Kintronic, Chicago Aerial Survey, 
Pacific Optical Corporation 





WHO'S WHERE 








In the Front Office 


Dr. Charles L. Critchfield, vice president- 
research, Telecomputing Corp., Los Ange- 
les, Calif. Dr. Critchfield, formerly direc- 
tor of scientific research for the Convair 
Division of General Dynamics Corp., will 
continue as a member of Convair's board 
of scientific consultants 

The following executives of International 
Harvester Co. have been elected directors 
of Solar Aircraft Co., San Diego, Calif., a 
Harvester subsidiary: Harry O. Bercher, Wil- 
liam R. Odell, Harold B. Myers, David G. 
Mover. 

James W. Clyne, manager of sales and 
service of Sikorsky Aircraft Division of 
United Aircraft Corp., a new position. Mr 
Clyne, associated with Douglas Aircraft Co 
since 1935, had served as director of the 
firm's international commercial sales since 
1952, as president of Douglas Aircraft Co 
(Japan), Ltd., since its establishment last 
year 

Webster H. Wilson, president, Hazel 
tine Corp., Little Neck, N. Y., succeeding 
William A. MacDonald, who continues as 
board chairman 

Douglas V. Dorman, corporate vice presi 
dent of industrial relations, The Martin 
Co., Baltimore, Md 

Chandler C. Ross, manager of Aerojet 
General Nucleonics, San Ramon, Calif. a 
subsidiary of Aecrojet-General Corp. Mr 
Ross is vice president-enginecring of Acro 
ict-General 

Iden F. Richardson, a vice president, 
Hughes Aircraft Co., Culver City, Calif 
Mr. Richardson continues as manager of 
the company’s commercial products activi 
ties 

Jack Kuhner, vice president-general mana 
ger, Military Products Division, Hoffman 
Electronics Corp., Los Angeles, Calif 

Don R. Wilson, vice president-flight, 
Continental Airlines, In 

T. F. Huntington, a vice president, 
Trans World Airlines, Inc. Mr. Hunting 
ton continues as executive assistant to the 
president 

Raytheon Co., Waltham, Mass., has 
clected the following as vice presidents 
Stuart D. Cowan, commercial marketing 
ind international services; John E.. Gagnon, 
industrial relations; Robert L. McCormack, 
general manager, Industrial Components 
Division; Dr. Martin Schilling, government 


programs and planning 


Honors and Elections 


Melvin N. Gough, director of National 
Acronautics and Space Administration op 
erations at the Atlantic Missile Range, has 

eived the Laura Taber Barbour Air Safety 
Award of the Flight Safety Foundation for 
his activities as chief test pilot and chief 
of the Flight Research Division at Langley 
Research Center from 1942 to 1958 

Warren D. Novak of GPL Division, Gen 
eral Precision, Inc., has been named na 
tional chairman of the Institute of Ra 
dio Engineers’ Professional Group on Pro- 
duction Techniques 

(Continued on page 125) 
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INDUSTRY OBSERVER 


© Chance Vought and Grumman reportedly the two finalists in Navy's 
competition for an aircraft for is a launching platform for its Eagle 
long-range air-to-air missile syst Final decision is expected within the 
next few weeks. Grumman is b | to have proposed a slightly modified 
version of its new Mach 0.9 A2! p. 94) and has quoted on a fixed-price 
basis. 


> Douglas Aircraft Co. has an Air Force study contract for VEWS (Very 
Early Warning System) involving space vehicle, tropospheric scatter links, 
tracking stations and a ground network. 


elaved relay communications satellite 
levelopment by Army for the Advanced 
luled for July. 


Initial launch of a Project Cor 
(AW Apr. 27, 1959, p. 28), under 
Research Projects Agency is now 


> Air Force is considering a 600-ft. rotating, directional antenna for possible 
use in an advanced, very-high-power microwave system. Almost circular 
antenna would stand on a pedestal some 300 ft. high. Its rotational machin- 
ery would control the antenna’s position to within 0.02 in. 


> Air Force plans to use a fleet 3 Douglas C-133B turboprop transports 
for airlift of Atlas and Titan ICBMs from factory to operational and test 
sites. C-133B, of which tw lv have been delivered, incorporates 
modate either of the later model Atlas 


enlarged cargo doors that will 
th stages of the two-stage Titan in a 


missiles minus vernier engine 
single load 


> New competition for the GJQ-9 ground checkout system for Douglas’ 
GAM-87A Skybolt air-launched ballistic missile and the North American 
Hound Dog penetration missile system has been narrowed to three con- 
tenders by Wright Air Development Division—Packard Bell, Bendix and 
Intemational Telephone and Telegraph Corp. Former competition held by 
Douglas for a system for the Skybolt alone has been abandoned. 


of later-model Douglas A4D attack 
thrust Pratt & Whitney J52 turbojet 
ngine also permits additional attack 
| combat stores. 


> Navy is increasing the combat 
planes by substituting the 8,5 
for the Curtiss-Wright J65. N 
capability from five externall 


> Launch Pad 13 at Cape Canaveral, Fla., damaged in March by an explo- 
sion, is now being modified to handle the operational E-series of the USAF- 
Convair Atlas ICBM and is expected to be ready for service next month. 
Pad 11, damaged a month later by another Atlas explosion, also is scheduled 
to be ready in June. Pad 12, used for Atlas and Atlas-Agena launches, and 
Pad 14, reserved for Atlas and Project Mercury launchings, are both in 
operation. 


t Mercury space pilots into orbit, 
firings out of 26 attempts since the 


© Convair Atlas-D, scheduled 
now has a record of 21 su 
trouble encountered early last vas overcome. An additional Atlas-D 
idenberg AFB, Calif., during a train- 
in which no launcl planned due to personnel error. Atlas 
5 launching attempts. 


exploded on the launching pa 
Ing CXCerTcis 


has had only five failures in tl 


P Air Force interest in ordering North American’s A3J-1 Mach 2 attack 
bomber (AW Nov. 2, p. 23 largely predicated on the feasibility of 
obtaining an aircraft capable of carrying larger loads than Navy’s carriet-based 
version without seriously compromising high-speed-mission profiles. Two 
possible versions are now under study. Navy's A3J-1 is scheduled to begin 
initial carrier evaluation trials within the next two weeks and may become 
operational within the next year 


© McDonnell F4H-1 Mach s expected to become operational 
with the Navy sometime this f \ircraft recently successfully completed 
its carrier trials except for what ribed as a “minor and easily solved” 
arresting hook problem 
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l ntil recently, the rubber fabricator had just two 
methods of obtaining silicone rubber compounds 
expressly suitable for specific products. He might 
purchase gum stock and formulate his own com- 
pounds, or he could buy a variety of standard 
stocks with properties as close as possible to his 
requirements. 

Now every fabric ator can readily achieve the 
rubber compounds best suited to the goods he pro- 
duces. The new method is a complete system. It 
consists, first, of a basic UNION CARBIDE silicone 
rubber compound, or “masterbatch,” and second, 
of easy-to-understand data that permits any fabri- 
cator to mix and fit ingredients to meet his needs 
perfectly. 

Benefits: Inventories are reduced. Deliveries can 
The term “Union Carbide” is a registered trade-mark of UCC, 


In Canada: Bakelite Company. Division of 
Union Carbide Canada Limited, Toronto 7, Ontario 


How THE SYLIGOLRISS YWYANVS meppeo... 


CUT SILICONE RUBBER INVENTORIES AND SPEED DELIVERIES 


be made faster. The least expensive ingredients for 
the job are always employed. Harassing technical 
studies and trial-and-error tests are slashed. There’s 
strict control and accurate estimating of com- 
pounding costs, invaluable in a highly competitive 
market. 

This unique method is another of the many 
ways the UNION CarBIDE Silicones Man is helping 
rubber fabricators. Sound interesting? Please write 
for details to Dept. EA-9904, Silicones Division, 
Union Carbide Corporation, 30 East 42nd Street, 


New York 17, N.Y, 


UNION 
Tiina SILICONES 








Single Management 
For Rover 


Tighter Procurement 
Policy 


Borrowing ‘Fees’ 


Soviet Missile Accuracy 
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Washington Roundup 


Watch for Harold B. Finger to be named manager of a joint NASA-AEC office 
to run Project Rover. Single manag pproach will replace the current system of 
coordinating separate NASA and Ni fforts in the nuclear rocket development pro- 
gram. Finger currently is NASA’s nu ypulsion chief. 

NASA held a bidders’ conference last week on a study contract to define the Rover 
flight test program. Study will evaluate ¢ hicles, support equipment and techniques 
involved. Conference was attended | npanies 


Air Force is seeking congressional support for a plan to pay Thompson Ramo 
Wooldridge $25-million compensation { ties taken from Space Technology Labora- 
tories as a nucleus for the propo USAF nonprofit organization. Rep. Carl 
Vinson reports that USAF Secretary | Sharp told him the Air Force has the 
authority to make such a deal. Sha timated it would cost $40 million a vear to 
operate the nonprofit corporation, a vhich is to take over the STL technical 
management function in missile anc grams 

General Accounting Office is investigating this proposal. Evaluation of the plan 1s 
expected to be included in the GAO 1 t USAF ballistic missile program manage- 


ment, which is to go to Congress sh 


Congress is pressing the Pentagon to tighten procurement policies in the wake of 
a stream of General Accounting Office ts citing excessive military contract costs. 

House cut $400 million from Fiscal 1961 — procurement budget last week 
to force the issue. Appropriations C: ted “admitted waste,” proposed the cut 
to compel “prompt remedial action ip also said military contracting officers 
will be called to explain their actions i: tering “certain suspect contracts.” 

House Armed Services Committee has launched an attack on incentive contracts 
used by Air Force and Navy in aircraft and missile procurement. House group, led by 
Rep. Carl Vinson, maintains this t f itract permits contractor windfalls. Key 
witness supporting committee positi t rings last week was Renegotiation Board 
Chairman Thomas Coggeshall 

Senate Small Business Committee spotlighted a GAO claim that Convair spent too 
much for B-58 air-conditioning carts. GAO Convair-Ft. Worth spent $2.6 million 
unnecessarily by having special equip: t designed and developed at Convair’s San 
Diego plant instead of adapting existir pment 


Sen. Harry F. Byrd, Finance Committee chairman, attacked the Defense Depart- 
ment last week for allowing “fees” to cover contractor borrowing costs. Fees are a loop- 
hole to get around the fact that int t on loans isn’t an allowable contract cost. 
Practice was begun after Defense resorted to partial financing of contracts in late 1957 
to defer cash outlavs. Contractors had t rrow to finance their military work. 


Look for a strong effort in the Senate to restore the B-70 to a full weapon system 
development program. House Appropriat Committee approved the Administration 
approach to building two prototyp ft. Considerable support for an expanded 
program is expected from members of Senate Armed Services and Appropriations 
Committees as well as from other ind nators 


Chief Air Marshal K. A. Vershinin, commander-in-chief of the Soviet air force, 
and nine of his top aides have accept tations to visit the U.S. this week, returning 
the 1956 visit to Russia by Gen. Natl wining, then USAF chief of staff, four 
vears later 

Invitation was extended only two months ago when, according to a Defense Depart- 
ment spokesman, “it was deemed apy view of the increasing exchange of visits 
by Russian and American officials.”” \ group will witness Armed Forces Dav air 
show at Andrews AFB near Washingt Mav 14 and 15 


Adm. Harry D. Felt, U. S. commander in the Pacific area, rates Soviet ballistic mis- 
siles as accurate as similar U. S$. weapons. He told the House Military Appropriations 
Subcommittee that reports indicate th is met their goals in their recent Pacific 
tests and their accuracy “‘was as good \dm. Felt noted the Soviet missile is 
bigger than U. S. models and “their system is probably simpler and very, 


very good 


Senate and House space committees are watching activities of NASA’s new Office 
of Life Sciences closely. They want t ire NASA keeps its promise not to dupii- 
cate existing military acrospace medical t 

House Committee on Science and Astronautics will hold hearings next week on 
supersonic transport development problems and status of related research. Committee 
will hear witnesses from NASA, FAA \B, Air Force, airlines and aircraft industry. 

—Washington Staff 
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MANNED BOOST GLIDE configuration chosen for Dyna-Soar is similar to the winged, flat-bottomed shape shown above. 


Dyna-Soar Flight Test Schedule Detailed 


First air drop from B-52 planned for fall of 1963; 


initial manned glider launch slated for early 1965. 


Washington — Development of the 


Dyna-Soar manned boost glider, the sub 
ject of Air Force and industry studies 
since 1954, is finally under way on a 
timetable that calls for 
e First air drop of a Boeing glider from 
beneath a Boeing B-52 near Edwards 
AFB, Calif., in the fall of 1963. Drop 
tests will include manned gliding flights 
e First launching of an unmanned glide 
by means of a modified Martin Titan-] 
missile booster from Pad 19 or Pad 2 
at Cape Canaveral, Fla., in early 1964 
e First launching of a manned glider | 
missile in early 1965 

Next step in the Dyna-Soar pr 
is to define precisely the subsystems 
the glider and booster, prepare d 
design and performance specif 
ind hold I 
contractors 

For the glider, this will be done by 
Boeing with the Dyna-Soar Weapon 
System Project Office supervising. Con 
tracts are expected to be awarded in tl 
early fall, but it has not vet been 
cided whether subsystem manufac 
will be associate cont: 
rectly under Air 
subcontractors to Boeing 

The 
vored by Boeing, now seems more likely, 
but USAF’s strong determination to r 
tain the systems manager role (AW 
Nov. 16, p. 26) may mean that the asso 
ciate structure will be chosen 

Although competitions will be the 
rule in selection of subsystems makers, 
Air Force says that 
accepted if the glider contractor can 
justify this procedure. Justification will 


competitions 


ictors WOrkII 


Force supervisio 


subcontractor arrangement, fa 


i sole source Wi be 


26 


difficult, 
source will be the exception 
Present schedule calls for completion 
f a glider mockup by early 1961 and 
release of 90% of the drawings by the 
spring of 1962. The first unmanned air 
drop follows by some 18 months 
Decision to go ahead with Phase I of 
ll carry develop 
flights 
1 special technical review 
Alpha (AW Mar. 25, p 
Alpha was ted int 
ihead of 


ain reasons 


be vcry 


the program, which will 
ment through the non-orbital 
came after 
under Phase 
31). Phase 


+} 


inter} 
ictual devel 


program 
nent for tw 
e To get from proponents of a number 
f different ideas on re-entry thei 

to the best wav to handle this 
idea of a 


body, which 


em. In addition to the 
ipsule-type re-entry 
trongly supported by a number of com 
included 
j 


panics, re-entry suggestions 
folding wings, inflatable structures an 
use of a modified North American X-15 
nstead of an all-new vehicle. This r 

w—to ensure that the best approach 

being used—was ordered by the then 
Assistant Secretary for Research and 
Development Joseph V. Charvk 
© To develop a fairly definite plan f 
olving each of the expected proble ms 
tructural, materials, heating, et 

Project Alpha produced a stack of r 
ports 13 ft. high and concluded that the 
re-entry shape should be essentially th 
same glider configuration that was 
elected last fall 

Ihe glider will weigh about 10,000 
lb., have a wing loading of less than 30 
psf., and a lift to drag ratio of between 


1.5 and 2.5, depending on velocity 


however, and a sole 


ippearance it will resemble 
the glider proposed by Boeing's one- 
time competitor for Dvna-Soar, the Bell 
Aircraft Corp 

While there is no military require- 
ment for a Dyna-Soar vehicle at the 
USAF feels that this glider 
will meet the general military needs for 
thev are 
is expected to 


In general 


moment, 
vehicle as now 
Dyna-Soat 
cither verify current thinking or point 


1 hypersonic 


con cived 


the wav to more realistic definition of 
1 vehiclk 


will consist of an 


equirements for such 
Structure probabl 
m shicld on the 


f insulation 


outer surface; a 
probably foam ce- 
and beneath 
resembling that 
raft to 


principal loads, Coolants prob 


1 
OOlANT passages, 
tructure 
id 


fabric-covered aire 


i I 
be circulated by a pump 
vick 


vstem that would allo 
one other 


WwW 
oolant to boil off 
1] 1 po ibility 
USAT believe that hvper 
( itegorized as 
© Ballistic shapes with a lift-drag ratio 

f zero, including missil 
ind NASA Mercury apsule 
© Modified Mercury follow-on capsules 
] 


hicles in he 


nos ones 
manned 
nose cones with an type of asvm 
rical geometry that will provide 

me lift 
@ Vehicles with a lift-drag ratio of from 
1.25 to 3.0. Both the Dyna-Soar glider 
ind the Egg high-lift, high-drag 
entry “boat in fall in this categor 

USAF believes that existing research 
chicles are exploring the first two lift 
drag regimes adequately and that Dyna- 
Soar will take care of the third. This 
lift-drag ratio also will give USAF the 
mancuverability it feels it must have in 
in orbital weapon system 

Under a letter of agreement signed 
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last Nov. 15 by USAF Chief of Staff 
Gen. ‘Thomas D. White and NASA 
Deputy Administrator Hugh L. Dryden, 
NASA is serving as technical adviser to 
\ir Force, and the program is being run 
as a research aircraft project. It differs 
from programs such as the X-1, X-2 and 
X-15 in that a weapon system will 
evolve directly, instead of as a separate 
development drawing upon the X-air- 
craft technology, if the program is suc 
cessful. Except for load capacity, the 
research vehicle will have needed oper 
itional performance characteristics 

USAF’ believes that use of the un- 
manned gliders will allow it to studs 
a wide Mach number range on each 
flight, and to cover the entire flight 
pectrum in a few flights. This will 
ivo'd the more costly test program of 
prog-essing in slow velocity increment 
an approach still favored by a number 
of NASA technical peopk USAT 
thinks that the. unmanned approach 
with attempts to take large steps on 
cach glider flight, is the only one it can 
ifford It has 
that the number of test flights must 
be held to a minimum-1!] or 12 

The Alpha review convinced USAI 
that it has the best approach to the 
glider’s design within today’s capabili 
ties. Even if the new materials, ete 
that are desirable were available toda 
it still might be done the wav it 
Possibilities of th 


ipproac hes, ct 


stressed to contractor 


presently planned 
structural 
lowing for growth 


materials 
vere projected 
but the studies increased confidence in 
the feasibility of the 


Flight Tests 


Flight tests will be supervised by a 
ommittec omposed of Air Fore 
hlight Test Center 
NASA Flight Research Center person 
nel ind chaired bi l | SAI colonel 


Data acquisition, reduction and dissem 


program 


personnel with 


nation will be upervised by a similar 
chaired by an NASA man 
Gliders launched from the Air Fore 
Missile Test Center's Cape Canaveral 
te will land on island stations along 
the Atlantic Missile Range. Faciliti 
ich as skid strips, runway barriers, land 


mimnittce 


tations and acromedical 
laboratories are expected to be installed 
it Grand Bahama 
naut. mi. from the ¢ ape; at Mavaguana 
Island, 544 naut. mi. downrange; at 
Mavaguez, Puerto Rico, 944 naut. mi 
downrange; at St. Lucia, 1,400 naut 
mi. downrange, and at Ascension Island 
vhich is 4,400 naut. mi. from the Cape 

When and if Dyna-Soar proceeds to 
Phase Il, which will call for orbital 
flights, they would be boosted from 
Cape Canaveral by an improved Titan 
or possibly an improved Atlas, and 
would land at Edwards AFB, Calif, If 
a weapon system follows, it will be 
boosted by the Saturn vehick 


ng ontrol 


s 


Island, some 150 
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Major Reorganization Designed 
To Broaden W ADD Capabilities 


By Philip J. Klass 


Dayton—Drastic reorganizati 
Wright Air Development Divisi 
signed to increase its capability f 
forming systems engineering an 
gration of complex weapon syst 
now under way her 

Major feature of the reorgan 
is the division of the laboratori 
two separate groups, one to 
idvanced state-of-the-art devel 
the other te provide system 
ing support for Weapon Svster 
Offices (WSPO 

[he reorganization is th 
reaching in the history of the Au 
facility here During the next 
wecks, in timated 3,70 
nearly half of the total comp 
WADD., will be shifted to n 
ings and office 


New Plan 
ncw plan 


Under the 
d 


WADD 
consists of three major « t 


irect 
four supporting groups 

e Systems Management, und 
Gen. Joseph R. Holzapple, wi 
porate Weapx n System Project ‘ 
for acronautical svstems which f 
were part of the Air Researcl 
clopment Command |! 
Svstem Management Di 
carlicr known Detachment | 
e Systems Engineering, headed 
| ] Ascani, 1 the new orgal 
formed to provide technical suy 
the Svstems Management Di 


1 


] 


cada 





New WADD Philosophy 


Dayton—Wright Air Development D 
vision plans to perform more of ¢1 


systems enginecring and integration fu 
tions which it previously delegated 
industry under the original weapon 
tem prime contractor concept, acc 
ing ot Brig. Gen. Joseph R. Holzap 
WADD director of systems manag 
ment. Gen. Holzapple told the 
National Acronautical Electronics ( 
ference 

“Our plan is to increase the act 
participation of the WSPO in the int 
gration of the various system clemé 
through an associate contract struct 
The single prime contractor, such a 
used in the B-58 program, F-108 
gram and some others, is probably ¢g 
to be modified somewhat in the futu 
particularly now that reduced number 
systems allow us to do more work insi 
the Air Force.” 





1¢ 








Personnel for this new directorate will 
me largely from engineers and scien- 
ts who formerly were members of onc 
f the 12 laboratories which constituted 

the old directorate of laboratories of the 

Wright Air Development Center 

* Advanced Systems Technology, 
ided by Col. A. L. Wallace, will con- 
t of four divisions, each containing 
ur laboratories, which will devote 
heir efforts to applied research and 
tate-of-the-art development. Function 
to advance technology for weapon 
tems limited to feasibility models 
Che Directorate of Advanced Svs 
ns Technology is expected to be the 
gest of the three, with approximateh 
100 personnel, followed by the Direc 

of Systems Engineering with 
ut 1,800 Directorate of Svstems 

Management is expected to employ 

bout 700 
The Directorates of Systems Man 
ment and Systems Engineering have 
en established with parallel struc 
res, reflecting the fact that the two 
ll be complementary organizations 

In most cases, it is expected that per- 
nnel from the two directorates work 
ig on the same project will share the 
ime or adjacent offices. The Svstems 

Management Directorate will have 
Super-WSPOs” for the North Amer 
in Mach 3 B-70 bomber, Dvna-Soar 

st glide vehicle and the Skvbolt 

GAM-S7A air-launched ballistic missile 
rojects. The balance of the project 
\anagement groups for existing weapon 
stems will be placed in three major 

livisions: Offensive Svstems, Defensive 
nd Experimental Systems and Airborne 

Support Svstems. The latter will in 
lude trainer aircraft, transports and 
el opters 
Che Systems Engineering Directorate 
ill have a similar organization, with 
roject engineering offices for the B-70, 

Dvna-Soar and Skvybolt, and engineer 

ng division offices for offensive svstems, 

lefensive and experimental svstems and 
rborne support svstems 
In addition, there will be five other 
isions included in the Svstems Engi- 
veering Directorate 

¢ Ground Support Equipment. 

e Operational Support Division. 

e Systems Dynamic Analysis Division. 

e Engineering Standards Division. 

e Missile & Electronic Engineering 

Support Division 
The Directorate of Advanced Sys- 

tems Technology will consist of: 

e Avionics Division. 

@ Aeromechanics Division. 

e Materials Central. 
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MINUTEMAN TEST VEHICLE loaded on its transporter vehicle is on the way to Edwards AFB, Calif. for one of its seven successful silo 


test firings. 


eighth vehicle this month will conclude the test series, which originally called for 18 firings 


1962. Contractors include Boeing Airplane Co. for assembly and test, Autonetics Division of North American Aviation for guidance, 


Because of development program progress, in which basic configuration of the missile has been determined, launch of the 


Initial operation capability is scheduled for 


Thio- 


kol Chemical Corp. first stage propulsion and Aerojet-General second and third stage propulsion 


Minuteman Ready for Rail Mobility Tests 


NYLON TETHER restricts flight of full-scale Minuteman silo test vehicle. 
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Los Angeles, Calif.—Mobile Minute- 
man intercontinental ballistic missile 


oo will begin to undergo tests thi 
month using existing railroad rolling 


tock owned by the Department of De 
fense and maintained by the Army’ 
I ransportation Corps 

Six different deployments of the test 


train, comprising approximately 14 car 


including locomotive and caboose, are 
planned for this summer and fall, cach 
deployment differing in the control 
procedure ind tactics to be tested 


Data will be collected concerning the 
effects of varied geographical conditions, 
uch as desert arca operation, in th 
mountains and through heavily con 
gested railroad areas in all types of 
veather, day and night. 

Initial three deployments will be op 
ited in the West and Northwest se« 
tions of the country and the final three 


deployments in the Midwest area 


iround Des Moines, Iowa. Each trip 
will last seven to 14 days, with several 
days interval between trips to permit 
inalysis of the different tactics under 
study 

Tactics to be tried include random 
movement between sidings scheduled 
in advance of the trip and also timing 
movement of the train to specific sidings 
over the best available trackage under 
time limitations 

Strategic Air Command will function 
as test operator of the train, which is 
primarily to be an evaluation of com- 
mand control and communications, not 
missiles. A SAC task force and control 
center was activated last week at Hill 








AFB, Ogden, Utah, to monitor the 'PROVISED NOSE CONE (above) is used for ballast in silo tests. First missiles launched 
command's portions of the program and in this series had dummy upper stages ximating size and weight of Minuteman. Later 
continuous control over the train during _ vehicles carried flight weight upper sta vith inert propellants. Avco Corp. is contractor 
its travels. Task force is commanded _ for the re-entry vehicle. Minuteman t for firings at Edwards is shown below. Burn- 
by Col. Virgil M. Clovd, Jr., who has _ ing time of the solid propellant first st nited to a few seconds in these firings. 
been director of operations for SAC’s 
First Missile Division, Vandenberg 
AFB. Calif 
Other agencies concerned with th 
Minuteman mobility study 
e USAF Ballistic Missile Division will 
serve as test director and will be respon 
sible for technical and scientific activi 
tics connected with the program 
® Air Matcric] Command, through th 
Ogden Air Materiel Area, will furnish 
logistical support for the train and its 
military crew and for additional person 
nel assigned to Ogden for the duration 
of the tests 
® Boeing Airplane Co., associate con 
tractor on the Minuteman, has respon 
ibility fo nstalling instrumentation 
ind USAF-owned single-sideband and 
UHF radios in the command and con 
trol car. This radio gear, plus the com 
munications systems of cach of the par 
ticipating railroads, will permit the train 
control center at Hill AFB and SAC 
headquarters, Omaha, Neb., to main 
tain continuous contact 
e Assn. of American Railroads and 
participating members will furnish 
locomotives cabooses and = railroad 
crews. Association representatives and 
individual railroad supervisors will be 
aboard for liasion. The association also 
will provide a dispatching supervisor on 





duty at the train control center to co- 
ordinate train movement requests and 
orders with the individual railroads. 

Most of the cars on the test train will 
be used for sleeping and feeding the 
21-man SAC train crew and military 
and civilian observers, with other cars 
handling control and communications 
functions, storing food supplies, drink- 
ing water, diesel fuel and providing 
minimum recreational facilities for off- 
duty personnel. 

Test will assist in developing SAC 


House Group 


By Ford Eastman 


Washington—House Defense Appro- 
priations Subcommittee has boosted the 
Administration’s amended Fiscal 1961 
defense budget by $121.9 million and 
made sharp revisions in defense pro- 
grams in an effort to update needs and 
meet the challenge of modern military 
strategy. 

The bill calls for a total of $39.337 
billion for defense and boosts Admin- 
istration requests in the fields of re- 
search and development, aircraft, mis 
siles, military satellite programs and 
ships and submarines. It also increases 
funds to provide a greater airborne alert 
capability for the Strategic Air Com 
mand. 

The Administration 
mitted a defense budget of $39 
lion. It was subsequently reduced to 
$39.215 billion as a result of revisions 
suggested by the Air Force and Secre 
of Defense during the hearings 
AW Apr. 4, p. 29). 


originally sub- 
335 bil- 


+ 
tary 


Proposed Increases 


The Air Force proposed increases for 
space projects, missile warning tems 
ind ballistic missiles that would be 
more than offset by a decrease in air 
defense spending. The Defense Secre- 
tary recommended a cut in the Navy's 
attack submarine program and increase 
in the Polaris fieet ballistic missile sub- 
marine program. The subcommittee ap 
proved the Air Force revisions but re 
jected the cutback in attack submarines 

Total additions made to the Defense 
budget by the subcommittee amounted 
to $1,529.7 million while reductions 
in other programs totaled $1,407.8 mil- 
lion. 

Increased funds, in addition to those 
proposed by the Air Force and already 
iccepted, include: 
¢ Airbome alert—to provide for a greater 
capability for the Strategic Air Com 
mand to institute an airborne alert “‘if 
and when necessary,” an increase of 
$115 million. 

e Air defense—to provide the Air Force 
with 50 more Convair F-106 interceptor 


30 


capability to move over existing U.S 
rail networks on a random basis, com- 
plicating the enemy's targeting prob- 
lems. Train movement pattern will be 
completely unpredictable. It may move 
only a short distance and then spend a 
relatively long time parked on an exist 
ing siding or move long distances and 
spend short times at the sidings. 
USAF is programing a number of 
Minuteman missile-carrying trains to 
operate in widely separated portions of 
the country. The amount of trackage 


used of the more than 100,000 mi. avail- 
able in this country will depend upon 
the number of trains operated and the 
area of operation. of each train. The 
number of missiles on each train, when 
the system becomes operational, will 
vary from one to several. 

Sabotage potential in such an opera- 
tion has undergone a complete study 
and SAC feels that this is a minimum 
problem, although security measures 
will be applied during the test as well 
as actual operation. 


Revises Defense Budget 


aircraft as replacements for Boeing 
Bomarc B interceptor missiles, which 
would be cut back under the Air Force 
proposal, $215 million increase 

¢ Minuteman solid propellant ICBM— 
to speed development of a mobile capa- 
bility for the Air Force Minuteman mis- 
sile, $20.7 million 

© Military space projects—to speed work 
on the “urgently needed’’ Midas _ bal- 
listic missile early warning satellite, the 
Samos reconnaissance satellite and the 
Discoverer, $54 million. 

e Airlift modernization—to provide for 
the procurement of “urgently needed” 
modern aircraft to increase the airlift 
capahility of the Military Air Transport 
Service. $250 million increase split be 
tween the Lockheed C-130B and Boe 
ing C-135 (see p. 37) 

¢ Polaris submarine system—to provide 
for expediting the Navy's Polaris pro 
gram by fully funding five submarines 
with supporting missiles and equipment, 





Polaris Communications 


Underwater communications to en- 
able Polaris submarines and other sub- 
mersibles to contact aircraft and one an 
other while they are submerged are being 
explored with Navy backing at Crosley 
Division of Avco, General Electric, In 
ternational Telephone and Telegraph 
Corp. Laboratories, Raytheon and Syl 
vania. 

Work on one method, Secure Sub- 
marine Communications (SESCO), de 
veloped by the Naval Electronics Lab 
oratory is well along at the Naval 
Research Laboratory and Navy Under- 
water Sound Laboratory. SESCO is a 
method of voice modulating sonar for 
communications and reportedly is an 
outgrowth of Navy's older Gertrude sys 
tem, whereby submarines in close prox 
imity were able to maintain telephone 
contact. 

Raytheon is manufacturing one 
SESCO system for the Bureau of Ships 
under a $1,692,000 contract. Crosley 
and General Electric are probing newer, 
long-range submarine communications. 











and partially funding seven more rather 
than fully financing three and partially 
financing nine as proposed by the De- 
fense Department, $241 million. This 
will complete funding for 14 submarines 
and partially fund seven more for a 
total of 21. 
¢ Anti-submarine warfare—to provide 
for a “more aggressive’” ASW program 
by financing three nuclear attack sub- 
marines for the Navy at a cost of $171 
million, one more than the original bud- 
get request, and retaining the two pro- 
posed for climination by Defense De- 
partment adjustments to the budget, 
ind to provide for two destroyer escort 
and financing further high 
priority research efforts, $321 million 
¢ Army modemization—to provide addi- 
tional high priority equipment for 
Army modernization, $207.6 million 
Reductions recommended by the De 
fense ire as follows 
e USAF Bomarc interceptor missile— 
to eliminate financing for the Bomar 
B missile except for $50 million to con- 
tinue development testing if found 
necessary. Involved is a reduction of 
$40.4 million in funds requested for 
Fiscal 1961 and $253.6 million in Fiscal 
1960 and prior year funds for a total of 
$294 million ; 
@ Navy aircraft carrier request—to climi 
nate financing for an additional conven 
tionally-powered aircraft carrier, $293 
million 
© Travel—a 10% 
by a limitation to curtail 
travel by all the services, $73.1 million 
¢ Communications—to compel consoli- 
dation and better management of com- 
munications facilities within the De- 
fense Department, $84.3 million 
¢ Departmental administration — to 
bring under control the headquarters 
military and civilian “bureaucracy” in 
the Defense Department, $33.6 million 
© Operation and maintenance—for vari- 
ous service-wide economy adjustments 
in addition to travel and departmental 
idministration, $85.8 million 
¢ Army procurement—funds not needed 
because of slippage in jeep vehicle de- 
liveries and anticipated recoupments 


ve ssels 


subcommittee 


reduction supported 
‘abuses’ in 
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from off-shelf sales, $128 million. 
¢ Procurement generally—to reflect a 
reduction and force more economical 
procurement practices in the Defense 
Department, $400.5 million. 

¢ Transfers of surplus stock fund cash, 
$15.5 million 

In reporting out changes in the De- 
fense budget, Rep. George H. Mahon 
(D.-Tex.), subcommittee chairman, said 

“It is firmly believed that the over- 
all effect of these actions will substanti- 
ally strengthen our defense posture over 
the next few years as they become fully 
effective 

“The additions made will unques- 
tionably add greatly to our defense. 
Ihe reductions were made to effect 
economics wherever possible. In con- 
sidering these reductions, a majority of 
the committee felt that they would have 
no endangering effect on our over-all 
defense capability.” 

The capability to maintain an air- 
borne alert within the Strategic Air 
Command will be a “very important cle- 
ment” of the retaliatory force, the com- 
mittee said. The additional $115 mil- 
lion, together with the $85 million 
recommended in the President's budget, 
will make $200 million available in 
Fiscal 1961 ‘for application toward at 
taining a capability of initiating and 
ustaining an airborne alert, if and when 
necessary, at very near the proportion 
of our strategic bomber forces con- 
idered most reasonable by the Depart 
ment of the Air Force.” 

In addition to these funds, $100 mil- 
lion has been made available through 
reprograming actions in Fiscal 1960 to 
begin preparations for an airborne alert 
An additional diversion of about $75 
million of war reserve mobilization ma 
terial also was proposed for the air alert 
program. The additional funds ar 
recommended exclusively for the pro 
curement, storage and distribution of 
extra engine pare-part stocks and sup 
plies necessary to sustain the accelerated 
rate of aircraft operation if it should be 
ome necessary, the committee said 

In an earlier re-evaluation of the air 
defense problem, the committee said 
the Air Force proposed to reduce previ 
ously planned requirements for th« 
Bomarc B in Fiscal 1961 from $421.5 
million to $40.4 million, a cut of $381.1 
million. After due consideration, th 
report said, a majority of the committec 
decided it was advisable to reduce the 
Bomare program even further by climi 
nating all funds not firmly committed 
for the Bomare B missile and leaving 
only sufficient funds to continue a 
limited development program. As a re- 
sult, the committee cut another $294 
million, including previously appropri- 
ited funds, making a total reduction 
from the original 196] budget requests 
ind prior years of $675.1 million 

Although the committee recom- 
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U-2 Missing; Soviets Say U. S. Plane Down 

Washington—Soviet Union shot down a U. S. aircraft over Russian territory on 
May 1, Premier Nikita Khrushchev told a stormy Supreme Soviet session last week. 
The plane apparently was an unarmed National Aeronautics and Space Administra- 
tion Lockheed U-2 weather research plane whose civilian pilot had experienced 
trouble with his oxygen equipment at 55,000 ft. in a flight near the eastern border 
of Turkey. 

The U-2 was one of four operated from Incirlik Air Base at Adana, Turkey, by 
Lockheed under contract to NASA. It took off at 8 a.m. Adana time May 1. 
Flight plan called for the first check point to be at 37 deg. 25 min. North, 41 deg. 
23 min. East, and for a left turn to be made to the Lake Van beacon; thence to 
the Trabazon beacon, thence to Antalya and return to Adana. Scheduled time was 
3 hr. 45 min. and total distance was 1,400 naut. mi. 

he pilot called on emergency radio frequency at about 9 a.m. Adana time say- 
ing he had oxygen trouble and would head for the Lake Van beacon to get his 
bearings and return to Adana. He was then between 50,000 and 55.000 ft. altitude. 

His last report indicated he was attempting to receive the Lake Van beacon. He 
presumably was on a northeasterly rse at the time. If the pilot had lost con- 
sciousness and the plane was on natic pilot, it might have continued on a 
northeasterly course, NASA said 

Air search began soon after the last message was received and continued through 
last Thursday over the rugged mount of eastern Turkey. 

Khrushchev, in a belligerent, emotional speech, said his government had ordcred 
its military men to shoot down a U. S. aircraft on May 1 because “the aggressor 
knows what he is doing when he invades somebody else’s territory, and, if he remains 
unpunished, he will launch new provocations.” He said he would ask the United 
Nations’ Security Council to consider the matter. 

A U. S. plane escaped after invading Soviet territory on Apr. 9, Khrushchev said, 
and “American military men evidently like the impunity they enjoyed . . . and 
decided to repeat their aggressive State Department said it had “absolutely 
no knowledge” on the alleged Apr. 9 flight. President Eisenhower ordered an inquiry 

nd the missing U-2. 
hot down did not carry “the usual markings” 
American, although the identification 


and public report into the Sovict 

Khrushchev said the aircraft that wa 
and said “it appeared that the plane was 
marks were painted out.” 

Ihe NASA U-2 painted with a 
circular NASA symbol on the tail 
with the letters “NASA” across the str 
NASA said there apparently was n 
by radio signals and no scramble of Soviet fighters was detected. 

The aircraft's mission was a clear turbulence study, NASA said. It carried an 
angular velocity recorder, modified VGH recorder to measure head-on gust com- 
\, pressure altitude and normal acceleration; 
ure pressure altitude and indicated airspeed; 

measuring set; vortex thermometer and 

umeras. NASA said these cameras were not 
t carrving radiological detection gear. 
plane-type wing and specially designed Pratt 
gh altitude flight. It has a ceiling over 60,000 
ft. Lockheed began operating 10 | for NASA under contract in 1956. One 
exploded over Germany that year | another crashed in the U.S. in 1958. NASA 
now has one at Edwards AFB, Calif., three at Atsugi, Japan, and three left at Adana. 
om Alaska, New York, England, Germany, 


rk blue anti-corrosion paint, carried a 20-in. 
| a horizontal yellow tail stripe 12 in. high, 
It carried no wing or fuselage markings. 

pt to lure the U-2 across the Soviet border 


ponents; continuous recorder for airs 

airspeed and altitude transducer to mea 

AN/AMQ.-7 temperature and humidity 

USAF Air Weather Service cloud co. 

for reconnaissance and the plane wa 
U.2 was designed in 1954 with 

& Whitney J57 engine for sustained 


At other times, they have operated 


Pakistan, Okinawa and the Philippin: 
Lockheed also has operated som ts research work and USAF’s Strategic Air 


Command and Air Research and Development Command have used them in the 
U.S. ARDC has used one in Hawaii in the Discoverer satellite program. USAF 
trains its U-2 pilots in Texas. NASA late last week had not stopped its U-2 flights. 








mended that the $75 million 1 
for continued development of 
powered aircraft, it urged th 
Committee on Atomic Energ' 
examine the program fully 

Since the U.S. has been a k 
the development and use of n 
propulsion for ships, the report 
would be “most unfortunate” if an 
nation gained supremacy in nuclear 


pulsion for aircraft, particularly “in view 
f our efforts to date.” 

(he report also said that many of 
the problems in defense program man- 
iement, which have taken on major 
ignificance in the past vear or two, stem 
from the policy of controlling military 
programs by a fixed expenditure ceiling 
ipplied inflexibly, regardless of other 
onsiderations. 
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Pioneer V Provides New Scientific Data 


By Craig Lewis 


Washington—Pioneer V is continu- 
ing to telemeter data from space as early 
studies of its broadcasts provide new 
scientific insight into the magnetic and 
radiation patterns between the earth 
and Venus orbits 

Coupled with data from Explorer 
satellites and measurements made on 
earth and from balloons, Pioneer V 
data is providing comparisons of radia- 
tion effects near the earth and in space 
during quiet days and during periods 
of intense solar activity. Magnetometer 
data shows evidence of a mag 
netic field in space and a large, annular 
ring current flowing westward around 
the earth at a distance of about 10 earth 
radil. 

Acoustic impact detector 


Pioneer V to measure collisi 


steady 


e ek Wee, 
cy 


AF “a vee 
ff 


micrometeorites has shown wide varia- 
impact patterns. Discussing 
early results, from Pioneer V, Maurice 
Dubin, head of the Aeronomy Section 
in the National Aeronautics and Space 
Administration’s Office of Space Flight 
Programs, said that the validity of the 
data from this experiment is In serous 
question because of the probability that 
the equipment has not worked prope rl 
Pioneer V will pass the 9-million-mi 
mark late this week as it moves away 
from carth along an orbital path that 
lies between the earth and Venus orbits 
Adolph K. Thiel, Space Technolog, 
Laboratories’ director of experimental 


| 
space projects, reports that telemetered 


tions im 


data on payload performance indicates 
temperatures and other conditions at 
vithin acceptable limits 

Ground 


than 100 hr 


stations have taped 


of information from th 


a 
15.98 MILLION STAT Mi 


PIONEER V is following a trajectory that will carry it close to Venus’ orbit in August. 


-0- 


GROUND RECEIVER 


i 
MANCHESTER 250 FT DISH 150 WATTS © 
HAWAI GO FT DISH ISO WATTS | 
WANCHESTER 250 FT. DISH  SWATTS 


Pe | 





CARRIER THRESHOLD 


HAWAII 6OFT DISH 5 WATTS 
SINGAPORE HELICAL ARRAY SWATTS 


I 
4 6 61 


SIGNAL 
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> 4 660 5 # 


RANGE (MILLIONS OF MILES) 
STRENGTH is indicated as a function of distance from Pioneer V_ transmitters. 


probe. As it has moved away from 
earth, signals from its five watt trans- 
mitter have become weaker. Although 
the receiving station at Hawaii will 
lave command capability on the five 
watt unit out to 20-25 million mi., sig 
nals received in response already are too 
weak to be usable 

Ihe 250 ft. Jodrell Bank radiotele- 
scope at Manchester, England, is still 
ble to receive data, but it will have to 
command a conversion to the 150 watt 
transmitter within a week or so when 
the probe is approximately 10 million 
mi. from earth. This also will bring the 
Hawaiian station back into the 
This transmitter is 
pected to be still transmitting usable 
data over a 46 million mi. distance 
the probe passes close to the 
orbit on Aug. 10 


recelv- 


ing chedule CXx- 


W he n 


Venu 
Hydromagnetic Ring Current 


Data from the search coil magnetom 
I Pioneer \ pro. ick the first 
m of the hydromagnetic ring 

theory by 


least 


ete in 
hy r it 
described in 
gcophvsicists. It confirms deductions 
made from Explorer VI data. This ring 
nt entered at about 10 earth 
vers th I from about 

irth radii—outside the two Van 

Total current 


this annular ring 


ent long 


> million ampere 


i] 0 ind ites 


earth's mag 


earth 
held 

erplanetan pa 
d evidence of a 

i large angle with the 
rth’s orbit. Disturbance 
lay pattern ar 
ray experiments, par 
those conducted during solar 
to determine their relationship 
Charles P. Sonett, director of 
pace Physics Section in STL’s Re 
1 and Development Division, said 


trong cnough 


te id 


being corr 


OST 


to qu 


magnetic storms on the 
ical type of 

manner 

has indicated for vears.” 


magnet 


ccurs in exactly the that 


Solar Flare Study 


Series of solar flare 
in March has permitted comparison of 
effects in with those near the 
According to Dr. John A. Simp- 
son of the University of Chicago, a large 
flare apparently launched a burst of 
plasma toward the earth on Mar. 30 
which reached Pioneer V and the earth 
early the following day. This produced 


that began lat 


pac 


earth 
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two weeks preceding Mar. 31. During 
DISTANCE | DISTANCE | DISTANCE COMMUNICATION the magnetic storm that day, the count- 
FROM EARTH | FROM SUN TRANSIT TIME ing rate dropped to 10 per sec. and 
OMILLION MILES) QHLLION wee) | dad stayed low for several hours. Then, the 


= Se A a a a 


3.5 1.0 44 37.6 SEC rate built up to 10,000 per sec. over 
%s 86.5 PY | MIN. 100 SEC the following week before it began to 


accay. 
7A 88.0 86 1 MIN. 16.4 SEC \ similar counter with a slightly lower 
. energy sensitivity in Pioneer V_ re- 
9.4 ‘ 85.8 7 MIN. 41.0 SEC corded some smal] fluctuations of simi- 
21.8 79.1 179 3MIN. 54.2 SEC lar electrons in space, and Dr. O’Brien 
37.7 75.2 239 6 MIN. 470 SEC conjectured that Pioneer V_ detected 
. : the incoming plasma cloud, but with 
46.0 4.9 258 SMIN. 15.0 SEC ery low efficiency. He suggested that, 
65.38 79.0 316 11 MIN. 48.0 SEC when part of this plasma entered the 


earth’s magnetic field, the field was 


81.2 85.7 383 MIN. 34.0 SEC disrupted and dumped trapped radia- 
865 87.7 45) 1S MIN. 30.0 SEC tion, lowering the counting rate. Then, 


it is assumed that the sharp increase in 
P . . +} yy " 6 , > 

TRANSIT time of broadcasts from Pioneer V increases as the probe moves away from earth he counting rate was produced by some 
process of acceleration of the trapped 

a tvpical magnetic storm. The Univer- corded in a pattern which cor particles from the plasma within the 


ity of Chicago instrument package in vith solar sm rav measut t Van Allen belt which increased their 
the probe, which measures protons with made at the same time from | nergy enough to make them detectable. 


energies higher than 75 mev and cle \ fourth type of radiation wa oy 
: . Outer Radiation Belt 


trons with energies higher than 13 mev which was identified as X-rav 
recorded a sharp decrease in galactic by clectrons bombarding the pa This conjecture leads to the conclu- 
cosmnic rav intensity, known as the For- Dr. John Winckler of the U1 n that the earth’s outer radiation belt 


bush decrease f Minnesota pointed out that 1 is not produced by injection of particles 









































escent in space during period from the sun itself, but by some local 


Comparisons Cited lar ac tivity might seodect i | process of acceleration after the material 
Comparison of Explorer VI and Pio- hazard. He said the intensity | is trapped in the magnetic field 
necr \ results with measurements is in the range of five to 50 1 t Explorer VII measured solar proton 
taken on earth proved that this decrease per hour, an estimate based on . counting rates as much as 30 times the 
loes not depend upon the existence of — tense solar event studied last J normal cosmic ray rate in the highest 
he carth clectromagneti system, a a, oe lattitudes covered by the satellite on 
cording to Dr. Simpson. He said this Radiation Count Apr. | when these protons were being 
data tells us directly that we ar Comparing Pioneer V exper neasured by Pioneer V. Explorer VII 
here dealing with a plasma ejection data from Explorer VII, D ilso detected the Forbush decrease in 
from the sun. It provides us with some O'Brien of the State University of ilactic cosmic ravs recorded by Pioneer 
of the strongest experimental evidence said a fairly lightly-shielded n Mar. 31. These cosmic ravs can be 
we have to date for the existence of thi counter in the satellite wa it neasured only when the trapped radia- 
type of mechanism.” the rate of about 200 counts per tion is at a verv low level, as it was at 
Another large solar flare occurred on 1 the outer Van Allen belt « that time 

Apr. |, and solar protons arrived in th 
vicinity of Pioneer V and the earth 
about 20 min. later. At the same time F ° hild-U I , | U-18 N Fli h 

there was evidence that clectrons also *@ircni mbdauen Nears If t 

arrived, providing the first evidence that New York—First of five prototype U-18 autogyros Fairchild Engine & Airplane 
clectrons from the sun travel to earth Corp. is manufacturing for Umba \ircraft Corp. may make its first flight this 


t 
, 
i 





fairly quickly. Simpson said this cle week 
tron emission indicates that the sun The remaining four prototype expected to be completed 1-14 months 


accelerates electrons “because we sec thereafter, assuming no major changes are incorporated in them. The five prototypes 
the direct effect of the accelerated cle« will be used for certification and testing 
tron Production tooling will be about 80% complete when the first prototype is rolled 
— out. Fairchild has received about $300,000 from Umbaugh for work performed to 
Radiation Measured date on the prototype autogyros and production tooling, according to Willard L. 
Ionization chamber and Geiger Landers, Fairchild vice president-operations. ‘The prototypes and production tooling 
Muller tube designed for Pioneer V_ by were subcontracted to Fairchild by Umbaugh under an agreement signed in Decem- 
the University of Minnesota School of ber. A contract was signed in August (AW Aug. 24, p. 133) by both Umbaugh and 
Physics, like the Chicago experiment Fairchild for production of 10,000 U-18s 
was similar to equipment carried in Ex Initiation of production depends on how the certification program turns out, 
plorer VI. Minnesota experiment is Landers said. 
sensitive to lower energies than the Umbaugh is responsible for financing the U-18, and for the design, performance, 
Chicago equipment. Early in the flight, engineering and sales of the autogyro, which Umbaugh says it will sell for $9,995. 
the Minnesota instruments measured Fairchild is responsible solely for manufacturing. Umbaugh provides propellers, rotor 
radiation in the Van Allen belts, then blades, the 185-hp. Lycoming powerplant, battery, wheels, tires, brakes and some 
intensity dropped off substantially to instruments. 
the level of galactic cosmic radiation in Umbaugh has an carlier prototype which has not been certificated. This proto- 
space. This level continued fairly steady type takes off in about 75 ft., Landers said, but specifications for the U-18s Fairchild 
until the period of solar activity has subcontracted to build call for practically no takeoff roll. 
Solar-produced particles were te- 
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U.S.ARMY 


NIKE ZEUS mockup shows two sets of small fins which replace former near full length, upper staging fins. Configuration is believed to be 
the final one for the Arniy anti-missile missile. Zeus may be operational in two years, rather than six years as estimated earlier. 


Army Changes Nike Zeus Configuration 


By Michael Yaftee 


Ft. Benning, Ga.—Arm 
inti-missile missile has 


gerated forward fins that 


arrowhead shape and replace 


with two sects of smaller fi 
canard set, the other at the b 
sustaincr motor 

This new configurati 
to be the final one for t 


fense Department still h 


ld 
f 
A! 


the go-ahead on production 


sile, which recently completed 


ful propulsion and airframe 


White Sands, N. M., missile 


At the same time, Army and 


+ 


are conducting preproducti 
ograms on the Zeus 


l 
tion of tactical 


34 


n as authorized. High-rank 

yon officers and aviation 
ials ther than Zeus 
Aviation Week has learned, 
heve the Nike Zeus could 
tional in two vears, not five 
is estimated carlier 

W ooden mockup of the Zeu 


ew conhguration 


was publicl 
played here along with other nev 
veapon ome still in the d 
tage—during Armv’s three day 
\IAN M dern Arm Need 
nee whi is attended by 
lustrv and militar 
n and representati 
lent Kisenhow 
Thomas Gates 


Project MAN, in static displays and 
firings and assaults, demonstrated 
Arm latest capabilities in firepower 
mobility ind = communication The 
shown more by implication 
xposition, are for greater 
in these three areas than 


ibout which Army talked 

t all during the mircr 
nuclear protection and target 
Both these areas are rit 
Army officer told Aviation 
the ability to kee; 

from a nucl 

mm pen trating we ipon 


} } 
ind personnel carriers 


Economy Stressed 
Another important 
VC ipon 


ircincnt 


idded 
ther side of the 
fhcer pointed 
hoe een 
clopment 
for nuclear-tipy 
that is, on the 
i f arming, safing and fuzing 
nechanisms that cannot be prematurely 
med by the enemy This is a prob 
m the encmy should be most worried 
ibout 
of the displays here, be 
the Zeus, were the Pershing mis 
ile and the Davy Crockett weapon 
tem. For the first time, the Army 
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put its new Pershing transporter-crec 
tor-launcher, manufactured by Thomp 

m Ramo Wooldridge Corp., on public 
di play Still new cnough to be mannec 
by contractor personnel (most of the 
weapons were handled by soldiers), the 
Pershing transporter is a small tracked 
vchick 

lor crection of the Pershing, a smal 
circular base plate is first placed on the 
ground Phere 


mall missile launching stand are low 


stabilizing jacks on the 


cred and set into the plate, and the 
missile is raised to 5 deg. of the vertical 
point, a small motor takes over 
the missile to the vertical 
oscillations The 
iutomatically level the small 

the Pershing 
k feu nre 
mm being crected 
fectly level Th 
omplex than 
Scrgcant mi 


ulation her 


the 

while the 

opm nt 

picascd with the 

Arthur Trudeau 

h a Develop 
no 


said 
pons Th 


thing, and 





Soviet Missile Show 


Moscow—Sovict armed forces showed 
little new last week in the missile sec 
tion of a May Day parade that concen 
trated heavily on peace and economic 
growth 

Missiles in the parade included a short 
range artillery rocket with a bulbous 
nose mounted on an amphibious tracked 
chassis which was seen in a November 
1957, parade and another mobile artil 
lery rocket which apparently is a new 
improved version of the one seen pre 
viously (AW Nov. 18, 1957, p. 26). A 
relatively short-range rocket mounted on 
4 tank chassis also had been seen in 
1957 

Surface-to-air missile was shown which 
has been designated Guideline by North 
Atlantic Treaty Organization. This anti 
aircraft missile had been shown earlier, 
as had a medium range ballistic missile, 
probably similar to the Arnny-Chrysler 
Redstone 

Radio Moscow reported that cach of 
the ballistic missiles in the parade re 
quires at least two railway flatcars for 
rail transportation and that they are 
“capable of pinpointing targets with pin 
point precision under any weather condi 


tions.’ 








AVIATION WEEK, May 9, 1960 


toward this end, it is pushing 
ind C weapon concept for a f 
missiles which will have compl 
ranges 

Davi ockett low 
weapon system for use 
was shown without it 
light, man-portabl ind 
mounted versior By 
Ordnane 

in tire 
warhead 
deen Proving 


fired Rede 
7 


, 
oO displave 


ilf Divi 
! 


under 
from 5 
nstration fi 
Ht LA heli 
ing and in 


SS-1 1 (in 


} 
‘ 


nftere 


made 


fire. the 

protective hill and then 

‘ : 

like two ja in-the-boxes. t 
tl 


9 : 
enemy hr 1 two 35-Ccal 


guns mount the H-] 
make observati 

Vhev then withdre pa 
ition and 1 ported th 
cadet | CI 1) scout H-13 
ters were use ct r the 
operation and witl 
squad carrving out ground 
sance 

The nfle squad was brought 
taken out by a Sikorsky H 
port helicopter which was als 
md was used as an addition 
of covering firing for the rifle 


PERSHING §transporter-erector-launcher is 
built by Thompson Ramo Wooldridge. En 
tire launching operation is less complex than 
for Sergeant missile. 





UAC Shifts Space 


United Aircraft Corp. has abolished 
its two-year-old Missile and Space Divi- 
sion and distributed its personnel and 
functions among other operating divi- 
sions of the corporation. 

Bulk of the former Missile and Space 
Division personnel and its two study 
contracts will be shifted to the Hamil- 
ton Standard Division headed by Charles 
M. Kearns, Jr., who also was elected to 
a corporate vice president. 

Wright Parkins, former general man- 
ager of the Missiles and Space Division, 
relinquishes that assignment and _ will 
continue as UAC vice president for en- 
gineering. Two other division contracts 
for Talos missile fins have been trans- 
ferred to the Sikorsky Aircraft Division. 
otal of 190 Missile and Space Division 
employes will be reassigned to other 
UAC divisions. 














Manned Aircraft Need to Continue 
Into 1970s for Army and Navy 


Los Angeles—U.S. Army and Navy 
envisage requirements for large num- 
bers of manned aircraft through the 
1970s because both services feel that 
possibility of all-out nuclear warfare is 
highly unlikely 

High-ranking Army and Navy off- 
cials told Aviation Writers Assn. mem 
bers assembled here for their 
convention that 
eU. S. Army has programed a fieet 
of over 8,000 new aircraft of seven dif 
ferent types by 1970, compared with 
current inventory of some 5,500 air 
craft of 15 different models 
e U.S. Navy desires to maintain a 
of approximately 7,200 
though in recent years budget 
tions have permitted buving onh 
proximately half of the 1,200 
aircraft it feels it needs to maintain 
inventory 

Army is instituting strict controls on 
future procurement to reduce the num 
ber of types, while at the 
increasing its inventory to reduce logis 
tics problems of air which 
also embraces ensuring that 
aircraft are 
tenance requirements, according 
Gen. John C. Oakes, 
staff, military operations 

Army’s forecast 
period ahead, by ty 
cludes the following airct 
e Approximately 3,500 new 
servation helicopters, ne-powe! 
to replace the Cessna L-19, Bell H-13 
ind Hiller H-23, and perform all stand 


ird obse rvafion, 


innual 


this 
Same time 
mobility. 
designed for very 


Loy 
daeput 


turbin 


missions for the 
ing the number of types from thr 


one, Army feels it will be making a 
significant gain in logistics simplifica- 
tion. New helicopter will be subject 
of an Army design competition later 
this vear and two of these designs will 
be built for testing, with target date of 
1964 considered for quantity produc 
tion. Helicopter will be a high-density 
tvpe and should be of relatively low 
cost since this will be one of the first 
times that Army is procuring this typ 
of item in sufficient quantity to achieve 

true assembly line procedures 
e More than 2,500 Bell HU-IA and 
HU-1B Iroquois turbine-powered utility 
ind tactical transport helicopters at 
scheduled to replace the de Havilland 
L.-20A Beaver, Sikorsky H-19 and H-34 
ind the Vertol H-21 The HU-1B, fea 
turing wide-chord rotor blades 1] hav 
capability of carrving 10 soldiers. Each 
future Army division will have th 
bilitv of airlifting 
mpany with its organic 


a oe 1} 
vl 1 will also provide essential ba 


it least one in 
iircraft 


1 
tel, 


Ww 
held 1¢ 


uation 
@¢ Some 250 Grumman AO-1l Mohawks 


ntl ire programed br 


Army by 
101 
landing aircraft for the fir 


ve Army a limited pen 


465. This twin-turboprop sl! 


with a good chance for 


use of its light armor pr 


ind self-sealing fuel tank 
m conjunctior 
drones 

urve! 
ne ugh 

svstem 1T¢ 
t firepower 


eMore than 300 de Havilland 








JetStar Lease 


Washington—Pan American World 
Airways received Civil Aeronautics Board 
permission last week to go ahead with 
plans permitting the lease of Lockheed 
JetStar utility jet transports by the air- 
line's wholly-owned subsidiary, Jet Ex 
ecutive Transport Services (AW Feb. 2, 
P 34). 

Contracts filed by the 
which plans to purchase 16 JetStars, of 
fers customers a six-year lease with pur 
chase option at an estimated cost of 
$1.2 million per aircraft. Purchase op 
tion would require payment of the fac 
tory list price per aircraft, plus a fee 
of $17,500 to Jet Executive Transport 
Services for service charges. Pan Amet- 
ican told the Board that the manufac- 
turer has agreed not to lease JetStars dur 
ing the JETS contracts. In addition, 
Lockheed also agreed not to sell the air 
craft for lease purposes on better terms 
than those offered to JETS without first 
offering them to the corporation. 


subsidiary, 











reach the bombers’ altitude. 


before turning back. 


type. 


of Honshu before turning back 


confirmed the Japanese report. 





Japanese islands for photo and electronic reconnaissance 
Agency sources confirmed that Japanese radars have picked up the Soviet bombers 
on a biweekly basis recently in formations of two or three planes. 
interceptors have been scrambled to inspect these flights but have been unable to 


bases deep in Siberia and are equipped with auxiliary fuel tanks 
were identified, but they are believed to be four-jet Bison or four-turboprop Bear 


began a few weeks ago and have continued on a regular biweekly basis. 


Soviet Bombers Reconnoiter Japan 


Tokyo—Russian jet bombers are making regular flights around perimeter of the 


Japanese Self Defense 


Japanese F-86D 


Radar plots indicate the Russian bombers approach the northern Japanese Island 
of Hokkaido and then proceed down the Pacific coastline as far south as Tokyo Bay 
They fly just outside Japanese territorial waters 


Japanese 


Se efense Agency source said the bombers were believed to be operating from 
Self Def Ag 1 the bomt bel 1 to | perating f 


No specific type 


Japanese radars made their initial sighting of the Soviet bombers early last year 
when single planes flew south along the Hokkaido coast to. the tip of the main island 
Formation flights making the deeper penetrations 


Other sources 





said, their 





ind a similar number 
HC-1B Chinook heli opter 
objectives 


ibous 


urement 


inother transport r 


s of the 
] cl 
define thi 
next vear 
cepts in VTOI 
ertiplanes, bor 
rotors and 
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t the Anm 


under current budget limi 
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outsick 


t quantity to mec 


was the consensus 


nity helicopter 
ition 
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I n i ig research pr 
im in V/STOL aircraft to detern 
wil r feasible t 


entire light obser 
nt in this time frame 


maintain tro. 
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vel pment 


\ hic h v 
] 
manned 


nucle 


entional anc 


cach of the 
k carrict in 
45 to OO nu 
plus hundred f 
nventional we ipons, he noted 
Anti-submarin 


ire built 


wartare force " 


iround manned aircraft, he 


importance ever-increasing 
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C-135, C-130B Asked for MATS 


Washington—A $386 million, thre« 
year program to provide Military Air 
l'ransport Service with an interim fleet 
of turbine-powered transports and to be- 
gin development of a new military cargo 
transport has been recommended by the 
special airlift subcommittee of — the 
House Armed Services Committee 

This program was presented by | 
Mendel Rivers (D.-S. C.), chairman of 
the military subcommittee of the Hous 
Appropriations Committee, and en 
dorsed by that group in recommending 
increase in the Fiscal 
1961 budget for initial procurement of 
the interim transports (see p. 30) 

The program recommended: 
¢ Procurement of 50 Boeing C-135 jct 
cargo transports at a total cost of $169 
million and a unit cost, including spare 

support ecquipment, of 
each. Of this total, $124 
million would be added to the Fiscal 
196] budget with an additional $45 mil 
lion in new obligational authority pro 
gramed for the Fiscal 1962 budget 
for this project would 1 
1961. $56 
1963 


a $250 million 


and ground 
$3,390,000 


| xpenditures 
million in Fiscal 
million in 
and the final increment of $36.5 million 
bevond Fiscal 1963 

e Procurement of 50 Lockheed C-130B 
turboprop transports at a total cost of 
S167 4 


million 


quire $15 


million in 1962; $62 


million and a unit cost of $3.35 
including spares and ground 
support equipment. Of this total 
$110.6 million would be spent in Fis¢ i] 
196] million in 1962 

Rivers said the C-135 would serve as 
a strategic support transport for military 
cargo requirements and the “Strategi 
Air Command post-strike recovery mis 
sion” while the C-130B with extended 
range would provide some strategic ca 
pability as a C-124 replacement and also 
Army's tactical airlift require 
ments Rivers said the improved 
C-130B version could carry a 12-ton 
payload 4,000 naut. mi, at a cruising 
peed of 300 kt. With approval by July, 
the first C-130B for this mission could 
be delivered a vear later, with the first 
fully operational squadron available by 
January, 1962 

Only minimum modifications would 
be made in the basic Boeing KC-135 jet 
tanker now in production at Boeing's 
Renton plant for the C-135 MATS 
transport, Rivers said. In explaining 
why his group had recommended th 
C-135 as an interim transport he said 

‘We have considered every other pos 
sible aircraft and the one that looked 
to be the closest competitor was the 
Douglas DC-8 with a turbofan engine, 
swing tail and extended range. As at- 
tractive as this airplane looks, and it 
would admittedly have some superion- 
ties over the C-135, it would cost con- 


ind $57 


meet the 
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siderably more money, and tl 
operational squadron 
ivailable until approximate) 
after the first operational squa 
the C-135 
fear that, if the 
lected, that the 
new uncompromised Strateg 
would die right where it is. That 
must not h ippen ; 
Rivers cited 
$400,000 per 


would 


In addition, I have th 
DC-8 should 
developm¢ nt 


in additional 
plane to use furl 
gines instead of the regular | 


Whitney [57 


turbojet engin 
C-135 and a price I] 


of $1 mill 
per plane if a swing tail w 
rated. Hi iid both the ( 
C-130B programs were design 
1 MATS gap that will result f 
urrent Douglas C-124 fleet 
to phase out of the invent 
end of 1964 

He said the de clopment t 
transport design to meet MATS 
tegic Operational Requirem 
not possibl; the fi 


} , 
tional squadron before Janu 


produce 


and more ik 


would not 

until as | is the spring of 
River ted that the $5 

il 196] budget 
f the SOR 


ompicte supp 


ready in the Fi 
itial development 
had received 
inch of the govern: 


ind should be 


everv br 
ered retain 


4 


budget 


regardless of an oth 
cration 
It has top ports 
he said The 
move on this wi 
uirlift capability 
well as the 


militar 


industry a 


NASA Budget Boosted 
By Senate Group 
Washington — Senate A 


ind Space Sciences 
in extra $50 million 


Committ 
thorized 
gency research and developmen 
for National Aer 


| 1S¢ il 


mautics and § 
1961 


ippal 
i 


ministration 
cause, it said it 1s 
NASA testimony that litth 
vision has been made in the 
mates for contingencies, cost 
or unplanned program mod 
The committee said the 
with Project Mercury—which n 
timated t st $344,500,001 
the $200,000,000 estimated 
clearly demonstrates the 
making 
safety of 
and system reliability.” 
rhe extra funds bring the t 
budget authorized by the committ 
$970 million. The committe 


pense involved in 


changes to assure 


oped testimony that NASA’s detailed 
budget estimates, “submitted after six 
months of continuing review in the 
field and at NASA headquarters, totaled 
51,048,.300.000.” 

Administrator T. Keith Glennan told 
the committee he suggested $75 million 
of the $133 million cut from these re- 
quests, and that the Bureau of the 
Budget cut the remainder. 

“Tt is clear that no formal, writ- 
ten budget ceiling was established (for 
NASA),” the committee said. “Jt is not 
lear, however, whether the NASA pro 
grams and budget for Fiscal 1961 were 
onsidered on the basis of national 
needs, without reference to a precon- 

ived dollar level.” 

In reporting favorably to the full Sen- 

ite on the NASA authorization bill al- 
ready passed by the House, the commit 
tee deleted a proposed increase of 30 
excepted” jobs, which would pay from 
$14,000 to $21,000 annually. It said 
NASA's reasons for the request were 
ilid but that action should be deferred 
until the Senate Post Office and Civil 
Committee holds an investiga- 
tion aimed at adjusting all government 
ilaries 
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German Defense Ministry has placed 

levelopment order for a jet power 
plant of up to 4,400 Ib. thrust with 
Man-Turbomotoren GmbH., Munich 
Propulsion unit is for WTOL aircraft 
may be jointly developed by 
French and British industry 


which 
(,erman, 


Rear Adm. Daniel F. Smith, Jr., a 
naval aviator and assistant chief 
ff naval operations for fleet operations, 
vill succeed Rear Adm. Charles C. 
Kirkpatrick in late July or early August 

the Navv’s chief of information 
Adm. Kirkpatrick, chief of information 
nce December, 1957, will become 
mmander of Amphibious Group One 
based at Coronado, Calif. 


now 


French government is expected to 
innounce shortly its approval of the 
quisition by Air France of six addi- 
tional Sud Caravelle jet transports and 
three more Boeing 707 Intercontinen- 
tal jets. The French carrier currently 
has 24 Caravelles and 17 Boeings on 
rder, all of which are scheduled for 
delivery before the end of this vear 


Convair’s 880 jet transport was ap- 
proved by FAA for commercial airlines 
peration last week. Delta Airlines will 
chedule the jet between New York-At- 
inta on May 16 


Indian government has ordered 15 
Breguet Alize anti-submarine 
wartare aircraft 


French 
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Airlines Seek Turbine Overhaul Accord 


Compromise sought in FAA formula hinging author- 
ized overhaul times to absolute engine failure rate. 


By David H. Hoffman 


Powerplant engineers of U.S. airlines and the Federal Aviation Agency this 
week are preparing for a second conference aimed at reaching agreement on 
how the timespan between turbine engine overhauls should best be extended 

At issue is an FAA formula that would hinge authorized time between overt 
haul (TBO) for an airline on the absolute engine failure rate it expericnced 
during any consecutive three months of operation (AW May 2, p. 45) 

Only by resorting to this formula can 
the carriers increase their turbojet lines, Pan American World Airwa' 
BOs. Late last month, the representa l'rans World Airlines, Eastern Air Lines 
tives of about 10 airlines met with th ind United Air Lines—the five largest 
FAA in Washington, D. C., in an wu U. S. trunklines—told Aviarion Week 
successful effort to draft a ci mpromi that their objections to FAA's ipproach 
plan that would be tried on a test basi centered on these three points 
for six months © Reliability of an engine cannot 

In essence, the disputed FAA formula ontrolled solely by shortening its tim 
states that air carriers operating turbin to overhaul 
engines at or above their basic « e Statistical sampling of engines is n 
time limitations (1,000 to 1,20 I ufficiently broad to guarantee carrict 
may: with the same annual failure rates the 
e Increase overhaul times by 200 hr. on ime annual TBO increase or decrea 
the engine and 500 hr. on the essentia e Formula fails to consider that diff 
engine accessories if recorded engin ent engines will have different failur 
failure rate has been less than one | rates throughout their operational lif 
16,000 engine hours AA officials, on the other hand, be 
e Increase overhaul times by 100 h: lieve that there is a direct cau 
the engine and 250 hr. on tl t ffect relationship between overhau 


nd engine reliability 


+ 


cnigine ICCCSSOTIC 
failure rate has |} 
but not greater than 
gine hours. In thi 


ecn 





instance the carrier Electra Crash Study 
disassemble a specified number Burbank—No single cause for the Elec 
engines and present them tra crash at Tell City, Ind., has been 
FAA for inspection to qualify for isolated, but there are two or three prob 
extension abilities which are “combinations of 
™ Keep current TBOs if engi unusual forces and pressures on the 
rate has been greater t 1.) pel powerplant and surrounding structures 
YUU engin¢ hours Board Chairman Robert E. Gross told 
Should failure rate n \ Lockheed Aircraft Corp. stockholders at 
10,000 engine hours during an\ 1S the annual meeting last week 

month, however, the carriers mu ‘We believe,” Gross said, “the prob 
duce engine TBOs by 100 hr. an lem lies in some new phenomenon, 
sory T'BOs by 250 hr. after a two nv characteristic or condition not encoun 
notification period.” TBOs n tered or disclosed by exhaustive develop 
be reduced if, during this pc = ment, analyses and tests required by 
carrier’s failure rate drops to | han the government or by Lockheed. We 
two per | ), YUU rae oul ngin believe clear air turbulence is involved. 
failure, as defined by . We believe that in a week or so we 
any loss of thrust or it see ' will have reached a conclusion in our 
power Of thrust while a1 Chart iS 4 own minds,” Gross said, “and in a cou 
borne - ple more weeks, we will know what fixes 
ither than gr int s formula in will be required.” 
mal re ognition by using Ihe current Lockheed tests being con 
operator 2 Doug is DC-5 arn Boeing ducted will cost the company approxi 
series aircraft have clected t mately $2.5 million, Gross said, but only 
urrent TBOs on their Pratt & Wh after analysis can the company reason 
nev JT3 and J 14 turbojets ably estimate the total costs of the fixes. 
lop engineers with Ameri 











sions with industry representatives they 
cite the experience of Capital Airlines 
which last year advanced TBOs on its 
Rolls-Royce Dart turboprop engines an 
iverage of 200 hr. per calendar quarter 
under a similar formula applicable only 
to turboprops. At the same time, FAA 
maintains, Capital's engine failure rate 
decreased sharply 
Ultimately, FAA is planning regula- 
tion status for its formula approach to 
(BO extension. Despite industry pro 
tests, it is determined to draft a work 
ible formula that probably will be pub- 
lished under Parts 40 and 41 of the 
Civil Aeronautics Manuals 
Agrecing that a more precise means 
if advancing TBOs is desirable, the car 
riers feel that if a formula is to reflect 
iccurately the effect of overhaul on re- 
liability, it must accord more weight to 
occurring near the end 
f the engine’s TBO, especially during 
he last 300 hr 
onsequently, they are recommend 
1 formula that would plot the num- 
f failures taking place during cach 
00 hr. increment of the engine's over- 
haul life. Such a formula would con 
ider when the failure took place as well 
changes in the rate of failures exper 
ed with a particular engine 
lo illustrate how the FAA formula 
n practice, several of th 
by Aviation WEEK 
yothetical situation: An 


t of 20 four-engine jet 


1 
it 


250 hr. cach month 

100 engine hours in a cal 
If such a carrier experi 
ngine failures during the 
period, it would become 
100 hr. TBO increase. But 
irrier record more than 12 
the quarter, it probably 
ed to move TBOs back 


rge jet fleets feel that 

the in-flight failure of three engines in 
three months should not play uch a 
isive role in determining authorized 
rhaul time Vhese trunklines argu 
timing of engine failures within 

of critical importance un 

in be attributed 

irner fortunate 

them occur at an even 
month, however, would b 


the FAA with TBO incr 


nts, the industry explain 


In Pan American's opinion, r liability 


th 


f an engine as a complex \ hole i 
if shop practices, company tol 


m parts, modifications carried 
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out on components and the airline’s in- 
dividual operating limitations. 

‘Tho carriers’ key incentives to im- 
prove reliability, Pan American says, 
come from two sources—the company’s 
reputation for safety in the air and its 
desire to keep costly jets airborne—and 
not from the threat of TBO cutbacks 
value of a ‘TBO in 
crease lends significance to the current 
lAA-airline argument. The carrier with 
a fleet of 20 Boeing 707-120s each being 
utilized 8 hr. per day, for example, 
would save upward of $200,000 in an 
nual overhaul costs if awarded a 100 hr 
overhaul extension by the FAA 

Pratt & Whitnev, which has sent a 
representative to the first FAA-airline 
conference in Washington, favors a 
streamlined procedure that would enable 
airline users of its JT3 and JT4 turbo 
jets to advance TBOs more rapidly 

It feels that failure rates—one in 
000 engine hours for the JT3 and one 1 
17,800 engine hours for the J1T4—are 
sufficiently low to justify a more rapid 
approach to the problem, especially 
since the turbojets now have logged Over 
660,000 hr. in commercial service 

Specifically, the FAA formula is con- 
tained in the agency's “turbine engine 
time control program,” which was ond 
sented to the air carrier industry late 
last fall. Under its terms, turbine-pow 
ered engines are divided into two cat 
gories: new model engines and substan- 
tial experience engines 

New model engines are taken up to 
their basic overhaul time limitation 
through a series of FAA sampling in 
spections of a specified number of pow 
erplants disassembled by the air car 
rier. When basic overhaul time is 
achieved, usually after 200 to 300 hr. of 
service, the performance level formula 
comes into play and governs subsequent 
BO increases 

The number of engines to be disas 
sembled for inspection ranges from one, 
owning less than four oper 
iting engines, to six for airlines owning 
more than 101 operating engines. All 
ubstantial experience engines presented 
for these inspections must have been 
vithin 25 hr. of the car 
iuthorized overhaul time 


‘The economic 


»- 
4), 


for airline 


operate d up to 
riers currently 
limitation 
The FAA lists the following as sub 
tantial-experience turbine engines 
Basic Overhaul 
lime Limitation 
000 hr 


Iengine 
Make/Model 
llison 501-1D13 l, 
ls-Rovee Dart 510 ts 
s-Rovee Dart 51] 1,200 hr 
1.200 hr 
1,000 hr 
] 


~ 
~ 


Rovee Dart 525 
Rolls Rove Dart 528 
Pratt & Whitney JT3C-+ 000 hr 

In determining their performance 
level ratios, the FAA would allow the 
carriers to exempt engine failures caused 
by foreign object ingestion (not the re 
ult of maintenance personnel errors) 
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Capital Employe Unit Organizes, 
Plans Fight to Control Airline 


By L. L. Doty 


passenger traffic, but this reverse trend 
falls short of the upward trafhe climb 
Washington—In a major pr tt normally experienced at this time of 
virtually unprecedented in U.S the vear. As a result, the airline is 
rate history, the majority meeting current operating expenses, but 
Airlines’ emploves had band other creditors are now beginning to 
as of late last week to fight f press for some action 
of the company by overthr Management has been in continuous 
present board of directors and at contact with Vickers-Armstrongs’ U.S 
lawvers and financial advisers in New 
York in its drive to get together with 
officials of the British manufacturer. At 
the same time, heads of unions repre- 
sentating Capital employes visited the 
' same lawyers last week in hopes of de- 
nation-wide proxy solicitation termining future course of events so 
the company’s board and t that a plan of labor action can be 
with a slate of directors of th mapped out. The Shareholders Assn 
of th has made no contact as yet. 
ment, organized as a group ki It is expected that Vickers’ lawyers 
the Capital Shareholders Assn will request a summary judgment today 
chased at least one share of which will allow Capital another 15 
Ihev now constit days in which to answer this complaint. 
of the 7,500 p The 15-day interim period is believed 
by Charles E. Beatley, Jr., head of the 
employe group, to be sufficient time in 
which to present to Vickers a full plan 
to put the company back on its feet. 


part of management within 
60 davs 

The move, which began nin 
ago but gained its first impr 
mentum just last week, 1s 
mustering sufficient strength 


choice | ich member 


common stock 
estimated 75 
Meanwhile, management 
by another substantial loss in A 
mounting criticism from tl 
Acronautics Board and regul 
holders—was still waiting for 
tion from the company's Brit 
tors for another chance t 
some solution to Capital's fi 
(AW May 2, p. 40) 
Vickers-Armstrongs, British 
turer of the Viscount turbopr 
port and trustee for holders of 
mortgage the 60 \ 
purchased by Capital, had fil 
tion with a New York district 
foreclose on the equipment and 
a receiver to take over the 
AW Apr. 18, p. 40 
week, there were n 
the British were 


or extend today’s deadlir 


Employe Plan 


Here are the essential features of the 
Capital Shareholders Assn. program: 
e Meet with the British interests and 
propose a plan for repayment of the 
debt and to ask for a deferral of fore- 
closure action 
© Begin a proxy solicitation that would 
enable the group to replace the present 
board with new directors. The group 
will employ professional solicitors for 
some solicitation but, in large cities 
served by Capital, employe-stockholders 
would conduct this work for the group 
under the direction of Beatlev. 
@ Ask CAB for subsidy 
lhe Capital Shareholders Assn. first 
came into public attention last month 
: ; during the annual stockholders meeting 
Subsidy Bid Status AW Apr. 25, p. 43) when Beatles 
Capital's tw joined other dissident stockholders in 
subsidy totaling protests against management and pre- 
} sented a “positive” plan of action, 
which, he said, would “increase public 
vatronage and strengthen the airline’s 


notes on 


read 
} 

1OSUTC 
when ¢ ipital must appear in 


answer its creditors’ complaint 


requests fo 


have 
nautics Board 
has ordered 
the debt-1 


whether tl 


cn 


financial position.’ 

According to Beatlev, a veteran senior 
pilot with the company, Capital's board 
ked down of directors took no action on any part 
rier r failure t rovi f the plan and, as a result, the em- 
ploye group decided to take its own 
iction. Since then, the 
placed the blame for Capital's plight 

force it on “poor leadership.” 
The entire management 
not included in the group’s charges 
fact, there are a few jumior 


1) 
mpany hould | 


11 
iS a trunk 


SCTVICE ¢ { 
Michigan tics 
Thus, the airline 
that could 
Fortunately, the « 
been 


up ind, in 


group has 


passe 
ruptcy 
shaky 


strengthened by a 


group 1s 
cash position has 
recent 
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Before you ship again... COMP ARE 


100 LBS. 
BOSTON 


CHICAGO 


Including pick-up and 
delivery for 100 Ib. shipment 
(as listed below) 


100 LBS. 
HARTFORD 


TO 
DETROIT 
delivery for 100 fe shipavent 
(et listed below) 


100 LBS. 
NEW YORK 


To 
CHICAGO 
delivery fr 160 th. shipment 
(a8 listed below) 


neti... cgeucspann 


Airfreight 


Rail express 


Airfreight 


Rail express ee. 


Vi aig-itelah 


It often costs you less by AIR! 


Sample rates for shipments of automobile parts 
or accessories, electrical or electronic appliances, 
equipment or parts, machines or machine parts 
and many other commodities. 

Give your shipments the extra speed and service 
of American Airlines AlRfreight at rates often 
lower than rail express! 


American puts at your disposal the world’s 


largest, fastest airfreighter fleet led by the new 
DC-7 Airfreighter. American AlRfreight offers 
more direct, one-carrier shipments to more U. S. 
cities than any other airline. That’s why it’s the 
first choice of experienced shippers everywhere. 
For full information, contact your American AIR- 
freight office today, or write to: Mr. E. C. Taylor, 
Vice-President—Cargo, American Airlines, Inc., 
100 Park Ave., New York 17, N. Y. 


AMERICAN AIRLINES =AIRfreight 


America’s Leading Airline 





ofhicers who lean in support of the asso 
ciation’s latest activities. 

Chief targets of the employe group 
are Capital President David H. Baker 
and senior vice presidents J. B. Frank 
lin and Walter Johnson. However, 
other high-ranking officers have born 
some share of the over-all criticism 
ind both Franklin and Johnson are 
backed by a number of emplove seg 
ments within the association 

I'wo veteran directors, C. Bedell 
Monro, president of Capital until 1947 
ind James R. Stockton, are believed to 
be in support of the association's pro 
grain as it now stands 

Officers and directors as a group r 
ceived $424,957 in salaries and other 
Last month, in 
a voluntary action, the group voted to 


remuneration in 1959 


cut their own salaries by 10% 
Employes have been considering two 
wage reduction plans which would help 
rescue the company from its present 
financial dilemma. One calls for an 
S-month wage deferral of 10% and 
nother proposes the purchase of com 
mon stock on a wage deduction plan 
designed to strengthen the equity base 
Whatever course |! 
followed, it is now evident that em 


ploves are disillusioned with operations 


of the compan 


under the current management and will 
follow Beatley in most any program 
he proposes 

\ major reason for this loss in con 
hdence in m inagement was a statement 
by Baker in which he said Capital will 
continue to operate “even if it is forced 
into receivership.” Beatles 
accepted the challenge and charged that 
because of the technical na 
ture of its operation, can serve the pub 
“under the cloud of bank 


promptly 
no airline 


lic properh 
ruptey or receivership.’ 

Beatley said such a situation would 
competitive disad 
vantage because the normal psychologi 
cal reaction to bankruptey would driv« 


put the carrier at a 


many potential passengers to other ca 
ricrs. He warned that receivers ap 
pointed probably would not be peopk 
knowledge ible 
idded that the 


of decision” es 
1 


in airline operations and 
freedom and flexibility 
ential to day-to-day ai 
ne performance “would be gone.’ 

In a direct blast at management, he 
said the CAB provides a carner with a 
franchise on the presumption that man 
igement will be ‘“‘fit, willing and able’ 
ind added that bankruptcy creates the 
presumption that management is “‘lack 
ing in one of these areas.” 

Meanwhile, the Board cut off any 
hances of Capital being granted an im 
mediate temporary subsidy to tide it 
over the crucial days ahead. It blunth 
set a policy for the Capital case and fu 
ture similar cases when it said in its 
order 

the Board's policy with regard 
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to the award of subsidy on a t 
basis does not envisage that 
carriers in financial straits 
awarded subsidy simply upo 
petition.” In its original ord 
the airline subsidy, the Board 
Was a 
Capital would be ultimately 


seriOus question” ’ 


iny subsidy at all 

Last weck, it issued an « 
was stayed because of Capita 
ingly critical ondition 
sharply criticized Capital 


provide adequate service to Flint and 
Grand Rapids, Mich. It established a 
minimum of round-trip flights daily 
which the airline must operate between 
the two cities and major markets on the 
East Coast and in the Midwest and or- 
dered that all first-class flights on these 
routes be served by pressurized aircraft 
Because of the Board’s doubts of Capi- 
tal’s on-time performance, it ordered the 
carrier to submit monthly statements 
showing departure times of each flight 
erving the Michigan points 


American Airlines President Urges 
Abolishment of Trunkline Subsidy 


Los Angeles, Calif.—Sub 
of the Federal Aviation Act 
ipply to U.S. trunk airline 
repealed American Airline 
C. R. Smith said here last v 

Subsidy is not a cure for t 
ifficting the industri he 
but it 1 disease itself 
that until cgisiation rep 
idv section of the act, the f 
ernment should establish 
the polic that it will not p 
for operations ov Vv specih 
there are one or more Carri 


Same rout 


ipable ot Ope! 


quate service without a sub 

Smith continued that tod 
structure should be realign 
what he illed 


which has climinated opport 


wasteful” 
proht ind hope for subseq 
reductions 

Backbone of todav’s air! 
he said, is a basic route p 
herited outright from the 
tem, to which has been ad 
ifter route, often in piecemeal 
over a period of more than 20 

This structure needs realig 
bring it up to date with the | 


idded. noting it existenc 


ual carricrs and the industt 
pends on sound development 
ubstructure n which to | 
Belaboring the airlines 
laver of competition, in 
tinued warnings tha 
integrity of the airline 


dangered, has continued. | 


ports for the first quarter of 
indicate that much of this 
justihed, Smith claimed ( 
show that the 
tax loss for the first quartet 
will approximate $24 million, 
with a pre-tax profit of $6 milli 
same period last year, a deter 
$40 million, not all of it due t 
weather during 1960's first q 
Smith pointed out that 
American Airlines sold $4 mill 
of air transportation and in 


trunkline indust 


xpects to sell $400 million worth. In 
1935, American’s capital was less than 
$1 million; today it is about $150 mil- 
lion. Its total assets have more than 
doubled since 1955, but American’s 
wnings have gone up only about 10% 
n the same period, he noted 

rhe building of a supersonic transport 

not, at this stage of development, a 
business decision,” the American Air- 
lines chief executive contended, since 
the decision cannot be made bv the 
manufacturers or the airlines, or both, 
because cost is too much for their re- 
ources. Such a project will have to be 
ponsored by the federal government, 
he maintained. He believes that it 
vould cost no more to be the leader in 
ntroduction of supersonic transporta- 
tion than to catch up at some later 
date. In fact, it probably would cost 
less to lead, he indicated, provided 
technical solutions are developed in the 
North American B-70 program 

Smith also was critical of recent de- 
clopments in the National Acronautics 
nd Space Administration which have 
tended to place aeronautical research on 

much lower level than in previous 

irs. Morale of the aeronautical de- 
partment in NASA is not good, he de- 
clared, with some of the talented and 
devoted scientists having transferred to 
pace activities and others leaving to 
join industry The latest products 
f the U.S. aircraft industry demon- 
trate a lack of knowledge for best de- 
gn and their problems highlight the 
reas yet to be explored 

Among the areas still requiring dili- 
gent research, Smith listed 
® Noise—causes, effects and control 
¢ Airplane control and_stability—over 
the total speed and operational ranges. 
¢ Lowspeed takeoff and landing—in clud- 
ng crosswind problems. 
¢ Materials and _ structures—weight, 
strength and fatigue resistance 
© Meteorolegy—including clear air tur- 
bulence. 
© Aerodynamics — including 
laver control. 


boundary 
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Another space age deve/opment 


from BEND/X 
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Ultra high strength wire ribbon being formed into a rocket case on specially designed wrapping machine. 


UNIQUE BENDIX WIRE Ribbon Unap REDUCES WEIGHT, 
INCREASES RELIABILITY OF ROCKET CASES 


3endix has licked the problems of weight 
and reliability in flight weight pressure \ 

sels. Secret of the Bendix-developed rocket 
many tiny ultra high strength steel 
wires formed by adhesive bonding into a 
highly efficient ribbon. Weight and distribu- 
tion of the binding adhesive is precisely con- 
trolled. Result—rocket cases with test 
strength as high as 531,000 psi, equivalent 
of 350,000 pai UTS in 


cases: 


to a hoop stress 


a homogenous case. A specially designed 
3endix machine generates the rocket case 
The best wrap pattern for each case is 
mathematically determined and precisely 
controlled. Finished product is a _ rocket 
case tailor-made for configuration, strength 


and reliability. 


For more complete information, write 
Rocket Equipment, Bendix Products Divi- 
sion, South Bend, Indiana. 


Bendix pivistoxn South Bend, wo. § Condi” 


The Bendix wire KibbontUnap gives 


you these important advantages: 


Design Fiexibility 
Controlied Minimum Weight 
Ciose Tolerances 
High Temperature Strength 
Shortest Prototype or 
Production Lead Time 
Automated for Low Cost 
inherent Reliability 


abaetg 





Jets Boost Chicago Helicopter’ s Traffic 


By Glenn Garrison 


Chicago—Boosted by a rapid rise in 
jet services at O'Hare Field, Chicago 
Helicopter Airways’ traffic is expected 
to reach a record total of 330,000 pas 
sengers this veat 

In 1959, its third year of passenger 
operation, the helicopter carrier's Sikor- 
sky $-58s moved 204,389 passengers, 
an 87.6% increase over 1958 and a 
total far bevond CHA’s most optimistic 
estimates (AW June 15, p 49) 

The Chicago airline thereby handled 
more passengers than the other two ma 
jor U.S. scheduled helicopter operators 

Los Angeles Airwavs and New York 
Airways—handled together. ‘Total for 
all three was 366.000 passengers 

Chere were other impressive signs of 

CHA’'s booming growth: revenue | 
scnger mile up 84.2% to 3,667,453 
passenger load factor up from 37.8% 
3 ton miles flown up 75.5% to 
364,332; scheduled miles flown up 
17.7% to 819,286. Operating revenues 
totaled $3,008,250, a 39% increase 
Passenger revenues increased 94% to 
$1,213,504, and net income soared 
170% to $230,344 including capital 
Rains 


Jet Factor 
Biggest factor in CHA’s growth is 


the large-scale jet operation now han- 


dled at O'Hare, which has resulted 
a rapid shift since last summer of ait 
chedules to that airport from 
cago-Midway. These time-conscious 
passengers offer a tailor-made market 
CHA over its route triangle be 
cen the airports and between cach 

rport and downtown Chicago 

By the end of 1960, this market will 
ount for 60-65 of CHA’s total 
scnger trafic, in the estimate of 
I’. Liske, vice president-trafie and 
Liske told Aviation Week he 
f last August's traffic, 


106,91! 


676 





1956 I 
Service mougurated 
senmonnes PASSENGERS 


finding that 5,000 of the mont 
of 20,000 passengers were tra 
or from jet transports The 


tion of jet passengers hasn't 
pinpointed by a survey, but it 
ing as more jet schedules ar 
the airlines serving O’Har 
Chicago’s jet traffic is hand 
half of last month’s 28,002 
sengers were jet arrivals 
Liske estimated 

Heaviest traffic increase ha 
the O’Hare-Chicago Loop 


CHA’s triangle (ground distan 


through traffic Inter uIT pe 
though, iccounts for about 
of the total 

The helicopter airline’ 
final S-SS8—a former New Y 
iircraft turned in to Vertol 
ditioned by Sikorskv—recent] 
service and brought the dail 
ver the triangle to 188 a 


an increase of 30 trips. I 


last month, before this addi 


, 
running about 5 


Suburban Service 


In addition to the 15 
flights, CHA operates sever 


cept weckend schedules to 


Ill.. and six to Gary, Ind. Plan 


pand this suburban service 
" 


slowed by the big demand on 
lirline calls its own “golden 


routes 
Chicago Helicopter Airwa 


delivery in mid-1961 of four 


S-61 turbine-powered helic« 
total conditional order of 


25-passenger helicopters will gr 


crease the airline’s seat capacit 


big objective now is to de 

to fill the new capacit 

C. W. Moore, executive 

Along with this goal is that 
bility of CHA | 


uch increa 
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GROWTH of Chicago Helicopter Airways’ passenger 
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trafhe since 1956 is indicated 


“Actually, we’re ahead of the §-58,’ 
Moore said, adding that present fre- 
quency of service can be maintained 
vith the bigger aircraft. He believes 
CHA’s traffic next vear may total 400,- 
000 passengers. 


Interline Traffic 


About 90% of the helicopter car- 
rier’s business is interline. In the work 
now is an agreement between CHA and 
three jet operators—American, TWA, 
nd Continental—under which the fixed 
wing carriers will pick up half the S¢ 
helicopter fare between Midway and 
O'Hare. Other airlines are expected to 
come in later 

More than 50% of CHA tickets arc 
now pre-written by other carriers. There 
ire no joint fares except with foreign- 
flag carriers serving Chicago, and these 
represent a small part of CHA’s busi- 
ness. The helicopter airline isn’t push- 
ing the international joint fare business 
too hard, Moore said. With traffic levels 
is high as they are, it is not an unmixed 
blessing to sell a joint fare ticket which 
involves giving up 50 cents on a S$ 
tare. 

Chicago Helicopter Airways should 
be able to come off subsidy when the 
fleet of S-61s is in operation, according 
to Moore. Seat mile cost is expected to 
be about half that of the S-58. Oper- 
iting cost per available seat mile with 
the present fleet is now about 30 cents. 
his is a fleetwide figure and includes 
the four Bell 47G-2 helicopters oper- 
ited over CHA’s mail routes. 

Mail revenues and government pay- 
ments for developing mail and passen- 
ger service totaled $1,786,726 last vear, 
up from $1,536,391 in 1958 

Present average return on tickets is 
ibout 33 cents, Moore said. On the tri- 
ingle routes alone, the S-58 operation 
probably would break even today, but 
the mail routes, regarded by CHA 
highly important, and suburban passen- 
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The 1959 increase was 87.6% 





Prying saucer! 


AERONCA designs and produces 


precision antenna systems for advanced 
radar complexes 


Featuring new concepts in design and construction, Aeronca para- 
boloid antennas set new standards in precision . . . regardless of 
size. The principles and accuracy inherent in the 60-foot X-Band 
dish illustrated above are adaptable to antenna designs of virtually 
any size or shape. 

Aeronca antennas are lightweight high-strength rigid structures of 
honeycomb sandwich construction. Developed by integrated design- 
tool-produce capabilities, they are fabricated by advanced tech- 
niques that substantially reduce tooling requirements . . . simplify 
unit design . . . assure low-cost producibility. In addition, Aeronca 
antennas permit lighter support structures and mechanisms because 
they weigh 40% to 60% less than conventional designs. 


Whatever your antenna problems, Aeronca can 


supply “‘packaged’’ capabilities to meet your 
requirements and specifications. For details, 


write for BULLETIN AR-201. 


Onc r manufacturing corporation 


1714 Germantown Road 
Middletown, Ohio 


Openings for creative R&D Engineers with Missile-Space experience. Write to O. E. 


Chandler, Mgr. Professional Employment 


IN DIAMETERS UP TO 300’, 
Aeronca antennas provide unper 
alleled accuracy at frequencies of 
X-Band and higher. 


APS-94 ANTENNA SYSTEM in 
cluded complete design of antenna 
for airborne side-looking radar 


B-58 BOM-NAV SYSTEM reflectors 
feature curvature tolerances of 
+ .005”. 





ger service are not as_ successful. 

A problem with the suburban pas- 
senger routes is directional imbalance, 
with big loads into the city in the 
morning and away from the city in the 
afternoon. 

Subsidy need per passenger is now 
about $5, less than many Douglas DC-3 
local service operations, Moore said. 

The helicopter airline will offer 
about 650,000 available seat miles this 
month and fly 104,000 scheduled miles. 
Its enthusiastic officials see vast oppor- 
tunities for further growth in a market 
which Moore said is expected to in- 
clude 16 million passengers by 1965 us- 
ing the two Chicago airports. By 1970, 
this total is expected to reach 22 million, 
and even 3% of this market, which is 
about what the helicopters have been 
carrying, is a lot of customers. 


Jet Saies Tool 


The helicopter/fixed wing jet com- 
bination is a two-way street, Moore 
pointed out, with the ground-time-say 
ing rotorcraft providing a sales tool for 
the jet operators. Some airlines have 
mentioned this service in their adver- 
tising. CHA uses another angle in its 
billboard ads. They are located strate- 


gically along the ground route to the air- 
ports, where the susceptibility of a jet 
passenger tied up in trafic may be pro 
portional to his irritation. 

Other factors auguring well for fu- 


ture business include a new $550,000 


terminal building being built by Meigs. 


Field, the Loop point served by CHA, 
and a new convention hall planned for 
construction a quarter mile en Meigs 
There also are plans for a big new hotel 
near the field 

In the passenger operation, there 
were only 20 mechanical delays last 
year that took a helicopter off a sched- 
uled flight. Utilization of the seven 
S-58s operating last month was running 
1,400 hr. per aircraft per year, 
figured wheels-off to wheels-on, or 
about 2,100 hr. of time when the rotor 
was turning during a scheduled opera- 
tion. Peak utilization was reached last 
September, when the fleet totaled five 
S-58s, at 1,663 hr. on the whecls-off to 
wheels-on basis 

Block speed now is running about 90 
mph. off to on. In 1960, CHA expects 
to fly more than a million miles, about 
86,000 mi. a month of it with the pas- 
senger §-58s and 18,000 a month with 
the mail-carrying Bells 

CHA’s employe productivity has in- 
creased from 21.72 tons enplaned per 
employe annually in 1956 to 110.57 
tons last year. Personnel now number 
about 180, including 38 pilots. 

The carrier, which passes out $2 bills 
to employes every time a record is 
broken, believes employe morale has 
been an important factor in its success- 
ful growth. 


about 
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Wheeler Sells Division 


Wheeler Airlines, Ltd., Montreal, has 
sold its Heavy Transport Division, includ 
ing 14 multi-engine aircraft, to Nordair, 
Ltd., Montreal, a subsidiary of Mari 
time Central Airways. Sale involves al 
most $4 million, not a cash figure 

Nordair will receive three Douglas 
DC-4s, five DC-3s, three Curtiss C-46s 
and three Consolidated PBYs. The firm 
will take over Wheeler's scheduled 
routes—Montreal-Val d’Or-Great Whale 
Hudson Bay—and also Dew 
supply. 

Wheeler, in business 39 years and the 
oldest air service in Canada, gets several 
small aircraft from Nordair and with its 
current 28 single-engine aircraft—includ 
ing Otters, Beavers, Stear 
mans, Avengers and one Cessna 180—will 
continue its spray and bush operations 
and retain its hunting and fishing camps 

F. H. (“Tom”) Wheeler remains as 
president of the new company, which 
will be Wheeler Airlines (1960 Ltd 
and which will revert to its original head 
quarters at St. Jovite, Quebec. 
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Soviets Push I-18 
In Satellite Nations 


Moscow—Soviet Union is push 
campaign to establish the II-18 
prop transport as the standard p 
aircraft on major routes operated 
satellite nations before year-end 

Already delivered in small qu 
to East Germany, Czechoslovak 
Communist China, the four 
transport is slated for servi 
Hungarian and Bulgarian carrier 
“near future.”” Soviet officials cla 
“other People’s Democracies 
in line for the II-18s 

Russian production of Il-15s t 
the first quarter of 1960 apparent 
not reached the point wher 
readily furnish satellite 
the number of aircraft neces 
efficient. operations 

Nevertheless, the Soviets cont 
push the new airplane. On 
trip to Iraq, Soviet Deputy | 
Anastas Mikovan offered three | 
Iraqi Airways under terms ca 
payment over 12 years at a 2.5 
interest rate. De Havilland 
contender for the Iraqi market 
Comet 4C turbojet 

Ihe Russian’s intensive Il-1§ 
tion has taken the II-18 int 
when it flew Guinea Republi 
dent Sekou Toure home from an 
visit to the USSR 

Meanwhile, Russia has expan 
eration of the II-18 on routes 
state-owned Aeroflot airline. ‘Th 
craft is used on trans-Siberian 
between Moscow and Yakutsk nx 


countn 


Arctic Circle, covering the 3,500-mi. 
route in slightly over 10 hr. It will 
soon be placed into service on the 
USSR’s most northerly trunk route— 
Moscow to Norilsk and Tiksi, the latter 
far above the Arctic Circle near the 
mouth of Eastern Siberia’s Lena River. 


Reduced Fare Ruling 
Extended by CAB 


Washington—Civil Aeronautics Board 
has decided to continue its suspension 
of a ruling that would prohibit free or 
reduced fare travel for relatives of cer- 
tain employes of air carriers until 
July 31. 

I'he Board ruled in October, 1957, 
that travel by relatives of officers, direc- 
tors and employes of the airlines and 
certain other persons at reduced rates 
or without charge violated the Federal 
Aviation Act. The airlines protested to 
the Board that these practices were of 
long standing and part of the carriers’ 
public and labor relations structure. 
The Board then suspended its order 
until Sept. 1, 1958, and subsequently 
suspended the ruling until Sept. 1, 
1959, and then to Apr. 30, 1960. 

Legislation is now pending in Con- 
gress to amend the Act permitting such 
free and reduced rate transportation so 
that the Board has granted the further 
extension. Categories of persons af- 
fected by the Board suspension are: 

e “Members of immediate families of 
uirline directors, officers, employes. 

@ “Retired airline directors, officers and 
employes. 

e “Members of the immediate families 
of persons injured or killed in aircraft 
iccidents. 

e “Widows and minor children of di- 
rectors, officers and employes who have 
died while in the service of the air car- 
riers 





KLM to Test Recorder 


KLM Royal Dutch Airlines plans to 
install an Ampex tape recorder unit on 
one of its Douglas DC-8 turbojet trans- 
ports to obtain a continuous in-flight 
record of a variety of engine and aircraft 
operating parameters to determine the 
possible value of such records for mainte- 
nance and statistical purposes. 

After recording, the tape will be au- 
tomatically analyzed by an IBM 705 
computer which can be programed to 
seek out unusual operating conditions. 
Recorder will record fuel flow, pressure 
ratio and rpm. of each engine; roll and 
pitch angles of the aircraft, its heading, 
altitude, airspeed, Mach number, flap 
position, and static and ram air tempera- 
tures. Tests will be conducted for KLM 
by National Luchtvaart Laboratorium, 
an aeronautical research institute. 














Instrument Systems Called Major 
Problem at [ATA Technical Forum 


By David A. Anderton 


Lucerne, Switzerland—Basic 
ment for improved instrument systems 
lies behind a major portion of the opera- 
tional and engineering problems being 
aired at the 13th International Ai 
Pransport Assn. Technical Conference 

Seven out of the 11 items 
igenda for the two-week conference ar¢ 
related directly or indirectly to 
lems and progress made in instrumenta- 
tion, instrument systems and presenta- 
tion. 

Judging by the comments, 
wouldn’t seem to be a single member 
lirline satishied with current accuracies 
ind presentations. There is general 
condemnation of instrument svstems 
that evolved slowly as a result of the 
development pace of _piston-engin 
transports, and which have 
idapted to jet transports with little or 
no change in design or concept. ‘Two 
examples point this up 
e Economically, airlines’ fuel bills ar 
increased because of the inability to 
determine engine fuel consumptions 
with high accuracy. Knut Hagrup of 
Scandinavian Airlines System, chairman 
f the conference, said his company’s 
Douglas DC-8 jet transports now fiving 
xetween Copenhagen and New York 
irrive over New York with 
f reserve fuel. This weight could be 


require 


on the 


pl »b 


there 


been 


> 1 
st) UN) lb 





Florida Route Petition 


| Washington—National Airlines asked 
| the Civil Aeronautics Board last week 
| to cancel or suspend Northeast Airlines’ 
authority to serve Florida on grounds 
that the carrier's added competition in 
the area has cost taxpayers and inves 
tors an estimated $75 million since 1956 
Calling for immediate action on its 
request to “avoid further disastrous fi 
nancial and economic 
National said it expects a pre-tax oper 
ating loss of over $5 million by the end 
of this fiscal year, primarily because of 


consequenc es, 


the competition from Northeast. The pe 
tition further contended that Northeast 
has experienced operating losses of more 
than $14 million 
authorized to serve a New York-Florida 


since the airline was 


route in 1956 on a temporary five-vear 
certificate. 

Northeast executives immediately re 
plied that they would “take appropriate 
| action” to protect the airline’s inter 
ests and defended the carrier's position 
in the Florida market on the basis that 
| it experienced a 300% growth in traffic 


over a three-year period. 








46 


reduced noticeably if instrument ac- 
curacy permitted more exact knowledge 
of fuel consumption rates 

e Operationally, the available airspace 
is further diluted by current instrumen 
tation inaccuracies which make 2,000-ft 
vertical mandatory above 
cruise altitudes around 30,000 ft. With 
accurate altimeters being 
used, this could be reduced to 1,000 ft., 
but member airlines are reluctant to 
make the recommendation until all of 
them are using the better systems. Air- 
line technicians are critical now of 
errors that were acceptable last vear; for 
example, a 5 kt. error in airspeed. With 
1 piston-engine airplane, takeoff and 
landing were not so critical and 5 kt 
or the other was not too im 
he jct transport changed that 


separations 


some now 


one way 
portant 
overnight 
But if 
trouble now, it is nothing compared 


instrumentation is Causing 
with what could happen in the super 
transports, according to some 

g Most of them look with in- 
ner horror at the possible introduction 
of supersonic before thes 
have defeated the problems of the sub 
sonic ones. But thev take the 
ittitude that if they must 
is the time to start working on proper 


sOTIIC 


delegates 


transports 


realistic 
come, now 
entation 
major aim of this confer 
¢ re + 
IATA’s biggest so far 
exchange experience gained in the 
of turbojet transport 
world’s 
of the 


tarting ject service 


operators 
this ve 
most conspic feature 
Cxpernicnce 1s that there are né 
ibout the powerplants t 
This probably is the first airline 
that did 
o devote of the 
+} 
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uou 
plaints 


invwher 


sh ire 
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' lara 
| large? 
i larg 


ration and maintenance 
the engin 
faded out of the Di 


| 
fuel for the engine stre 
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into focus a 
worrv. IATA 

ion, now 
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} 
thre worid 


1 potential source of 
with 
tandardize on ker 
fuel 


prop transpe rts 


members, one ex 
SCTIG a 
for turbojet and 

There is a cu 

price differential of about 5 in 
or of using JP-4 instead of kerosene 
ire afraid that if th 
goes to 8 or 10%, thev will ha 
ift to JP-4. With this, the 


time for ground 


wide 


some members 


g tops prin 
because thev feel refueling will not be 
done with passengers in the airplane or 
while embarking 


There is a currently recommended 


IATA specification for kerosene used by 
the member airlines, but none for 
JP-4. One of the tasks of a conference 
working committee will be to hammer 
out a JP-4 specification in case the air- 
lines have to make the switch in the 
future 

Cleanliness and water percentages 
icceptable in the fuel also are being 
considered 

Back of the increased interest in fuels 
is an economic reason. Gasoline costs 
for a piston-engine airline fleet repre- 
sented about 16% of the total opera- 
tional bill. For a jet transport fleet, 
this percentage nearly doubles; 
small savings represent big money on 
the total costs for a vear. One airline 
study figure for its DC-5Ss 
that 1% saving in fuel 
which could be attribut- 
ible to more precise cruise control, for 
example—would mean a saving of more 
than $11,000 per airplane per year 


even 


quotes a 
which shows 


consumption 


Ratemaking Criteria 
Announced by Board 


Washington—Civil Acronautics Board 
last week took another step toward a 
final decision in the four-vear-old Gen 
eral Passenger Fare Investigation with 
in announcement of standards that 
vill be used in ratemaking 

Industry promptly filed tariffs calling 
for rate increases ranging from a $1 per 
ticket of $1 per 
ticket plus 5 icross-the-board. Board 
idmitted they were not in 
igreement on all ratemaking standards 


increase to 


increases 
mem be TS 
propose d 


In the brief 


ina 


innouncement, the Boa 
7 
1} 


mut a few minor 
commendations set forth in 
Xaminers initial decision It 
10.5 rate of 
ure of fair carnings and 

is standard 

return for the 
I ind a higher rate for 

naining eight trunkline carriers.” 
iid the rate of would be 
inve that 


at posit 


return on invest 
was “based 
lower 


return 


mputed on an stment bast 
equipment purchase 
ludes reserves for deferred in 
ixcs and certain minor items 
Board also set 
t rds which 


depreciation 


will be used in rate 


naking Depreciation expenst on 


flight equipment will be based on the 


+ | 
raignet-tine 


method computed over a 
] ] 


ti 


en-vear life and a 
tor piston-engine aircraft 
Airframe 
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f turbine-powered trans- 
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iT life 
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SHORTLINES 





> Civil Aeronautics Board has ordered 
eight U. S. air carriers to increase the 
frequency of service into Baltimore's 
Friendship international Airport from 
a number of U.S. points. Airlines af- 
fected are American, Capital, Delta, 
Eastern, National, Northeast, Trans 
World and United. The eight carriers 
would provide Baltimore with service 
to various points in the U.S. with both 
daily one way and round trip frequen- 
cies 


» Federal Aviation Agency is ordering 
a new type radar trafic simulator for 
training of air traffic controllers which, 
it says, greatly reduces the time con- 
sumed in traming. Simulator system, 
developed by Servonics, Inc., of Alex- 
andria, Va., develops up to six controll- 
able, simulated targets representing air- 
craft on the indicator scope. System 
will be installed in 26 FAA air route 
trafhe control centers 


> International Air Transport Assn. 
will hold a special meeting as part of its 
1961 IATA technical conference to 
cover the probable impact of super- 
sonic transports. Manufacturers, air 
forces, research establishments and 
other organizations will be invited. 


> National Airlines, Delta Air Lines 
and American Airlines have been 
granted temporary authority by the 
Civil Aeronautics Board to operate a 
three-way interchange route from Mi- 
ami to New Orleans, New Orleans to 
Fort Worth and Fort Worth to Los 
Angeles. The order is effective until 
Apr. 29, 1961 


> Trans World Airlines has received an 
additional year-long Civil Aeronautics 
Board extension permitting it to clim- 
inate Chicago and Detroit from direct 
service to Europe. TWA told the CAB 
that the load factor on flights from 
Chicago and Detroit directly to Europe 
averages only 54.8% from May 1 tuo 
Oct. 25, 1959, while the load factor 
on all other transatlantic flights was 
70.6%. TWA also told the Board that 
it intends to provide single plan 
turbojet service between Chicago and 
Europe via New York, which, it says, 
will result in substantial savings for the 
airline 


> Varig Airlines of Brazil plans to begin 
nonstop Boeing 707-420 turbojet serv- 
ice on its New York-Brasilia route on 
June 14. Passengers continuing on to 
Rio de Janeiro will make connections 
at Brasilia and fly in Sud Aviation Car- 
ivelle turbojet transports. 
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AIRLINE OBSERVER 


>» Pan American World Airways is in the process of creating a $10 million 
reserve fund for hull self insurance on its jet fleet because of high costs 
quoted for insurance in the early stages of jet operation. Situation is analo- 
gous to deductible collision insurance for automobiles, since any loss over 
$10 million is covered by insurance underwriters. Pan American appropriated 
$5 million from retained earnings and accrued $1,528,000 through charges 
to operating expense since Aug. 31, 1959. After losses of $31,000 last year, 
the fund totaled $6,497,000 at year's end. Accruals are taking place at 
approximately a half million dollars a month and, if loss rates continue as 
low as they have, the fund will be fully established before the year’s end. 


flot, the Soviet state-owned airline, to join 
in connection with its latest move to 


teral air transport agreement (AW May 2, 


© Watch for an early bid by A 
International Air Transport A 
open talks with the U.S. on a 
p. 25). 


> Front-end noise of turbofan engines threatens to pose a noise problem, 
although exhaust noise is lower than that of a turbojet engine. On a decibel 
meter, there is no difference between the over-all noise level of the turbojet 
and turbofan. Compressor scream and fan noise of the latter is a larger com- 
ponent of over-all noise level and may be a source of complaint. 


> Handley Page will soon fly a large scale model of the sucked laminar flow 
wing scheduled to be fitted to the HP 113 jet transport. The model wing, 
which will be approximately one-third full size, or a span of about 24 ft., 
will be mounted vertically above the fuselage of a World War II Lancaster 
bomber and located near the center of gravity to minimize the yawing 
imposed on the aircraft by wing lift. Two Budworth light-weight 
industrial gas turbines will le the wing suction. Desired Reynolds 
numbers should be obtained pite the low speeds of the Lancaster by 
conducting the tests at low altitude 


» Bocing has accelerated its 727 three-engine jet transport development 
program because of the Sud Aviation-Douglas Aircraft Co. move to produce 
the Caravelle jet transport in the U.S. The 727 is now entering the proto- 
type stage and mockup has been built. Boeing also is studying a short-range 
version of the 707 transport. 


© Acroflot is developing a 125-; nger “high-density” configuration for its 
11-18 turboprop transport. I]-15s now in service seat from 73 to 111 
passengers 


> Federal Aviation Agency will commission the first of 18 new radar beacons 
this month at the Oakland, Calif., air route traffic control center. When the 
program is completed, FAA will have a total of 38 radar beacons in opera- 
tion at 31 air route traffic control centers, some of which have beacon input 
from more than one radar site. 


> Supreme Court has refused 
reversed the award of a Florida 


view an appeals court decision that 
to Trans World Airlines by the Civil 
Acronautics Board in the G Southeast Service Case. The court 
of appeals ruled that the casi be remanded to the Board on grounds 
that the granting of a rout tween St. Louis and Miami to TWA 
yuthern transcontinental rights when 
er’s West Coast-Los Angeles route. 


amounted to an award of 
operated in conjunction with t 


P Federal Aviation Agency has awarded contracts totaling $67,000 to one 
foundation and three universities to conduct medical research programs on 
in-flight fatigue developing in jet aircraft flight engineers, effects of ozone 
exposure on pilot vision and the establishment of ratings that would set 
norms for the physiological conditions that can be anticipated at different 
ages. 


© Allegheny Airlines will lea 
for use on its Martin 202 and ¢ 
Corp. of America. RCA has « 
business aircraft operators ma 
equipment under rental conti 


AVQ-50 airborne weather radar units 
t 540 turboprop transports from Radio 
ted a program under which airlines and 

electronic devices and weather radar 
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BI-STABLE SYSTEM HIGHLIGHTS 
CECO HOT GAS DEVELOPMENTS 
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‘HOT GAS ACTUATION 
SYSTEM IN CECO’S 
BI-STABLE MODE is 


© more accurate 
® insensitive to solid fuel contaminants 


To position a mechanical load in response to 
an electrical command with minimum error, 
CECO has developed solid-fueled hot gas actu- 
ator systems operating in a bi-stable mode. 


In a closed-loop arrangement, increasing the 
system gain to the point of infinite gain pro- 
duces bi-stability, ie, the servo valve can 
assume only two positions: fully closed in 
either direction. Maximum corrective torque is 
thereby applied to the load for all errors. With 
infinite gain, the system will sustain steady- 
state, limit-cycle oscillation, and the average 
steady-state error is zero. This is significant 
in systems with large stiction loads, since pro- 
portional controls of conventional philosophy 
permit larger errors before stiction torque is 
overcome. 


Among applications for CECO’s limit-cycle, bi- 
stable philosophy is thrust-vector control. A 
representative portion of such a system is 
shown schematically at the left. This design 
utilizes push-pull actuators. The bi-stable 
motor, valving and actuators are an integral 
unit. One large servo-actuator positions the 
mechanically-linked pitch nozzles, while two 
smaller actuators position the remaining noz- 
zles in response to yaw and roll commands. 


CECO’s experimental development . program 
has demonstrated that because of its inherent 
accuracy and insensitivity to contaminants, 
the bi-stable control is more reliable than 
other proportional configurations for solid fuel 


applications. 
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Shown mounted ir 
a test rig, this 
CECO hot gas 
system was 
designed for 
control-surface 
actuation. 


Familiarity with 
manufacturing 
well in its e 
systems. 


Both actuati 
developed an: 
generated fron 


An up-to-the-n 
technical data 
system hardv 
is currently a 
given before : 
or write your 


yas system and component development work is 
facility comprised of the above control room 


ells. 


ystems engineering and with precision 
ircraft and missiles has served CECO 
work with hot gas servo control 


reaction systems have been designed, 
ed for use with high-pressure hot gas 
er solid or liquid propellants. 


te, color-slide presentation containing 
1 review of hot gas component and 
elopment activity at Chandler Evans 

le. To arrange to have this presentation 
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Airline Income & Expenses—February, 1960 


(IN DOLLARS) 





Net 
Passenger Total Total Income 
Revenue Express | Freight Charter Operating Operating Before 
| Revenue Expenses Taxes 


DOMESTIC TRUNK 
American 26, 205,958 592,040 345,924 | 1,941,268 29,512,111 31,466,981 —1,954,870 


Braniff 4,963,625 151,653 71,452 156,676 5,498 5,421,695 5,714,806 406,220 
Capital 6,756,642 176,127 122,177 129, 997 11,815 7,315,120 9,241,202 1,926, 082° 
Continental 3,748,000 61,000 40,000 80,000 25,000 4,039,000 4,019,000 206,000 
Delta 8,761,000 155,000 137,000 322,000 9,572,000 9,726,000 282,000 
Eastern 21,206,728 438,511 946,541? 14,579 22,805,813 23,199,392 42,340 
National : 5,844,532 102,088 30,544 154,581 14,995 6,330,761 6,643,789 35,140 
Northeast 2,929,785 46,552 15,763 68,356 3,148,191 3, 484,643 336, 452 
Northwest a 6,018,354 195,423 593,794? 310 6,863, 407 7,038,392 285,927 
Trans World ..«| 16,481,834 540,550 1,207,625? 194,002 18,529,149 22,673,279 4,067,625 


United _.| 18,619,641 765,265 1,914,822? 65,796 21,881,417 25,347,778 —3,029,232 
4,876,609 109,943 195, 2892 12,934 5,218,370 4,567,766 592,083 


Western 


INTERNATIONAL 
American 610,137 8,634 86 39,699 688, 508 591,320. 97,188 


Braniff 614,755 13,305 43,868 734,770 842,928 123, 565 
Caribbean Atlantic 300, 829 2,513 14,992? 1,328 324,417 258,983 64,809 
Delta 236, 000 4,000 7,000 258,000 358,000 106,000 
Eastern 1,952,012 45,472 80,950" 13,260 ,097,540 2,041,276 33,730 
Mackey 189,667 600 3,796 210,979 192,333 18, 646° 
National 103,223 1,149 431 2,179 112, 209 158,337 46,128 
Northwest 1,569,048 531,184 382,013? 231 2,561,095 2,940,005 428,276 
Pan American Combined 20,943,000 1,548,000 2,855,000 479,000 26,896,000 28,378,000 2,275,000 
Alaska 190,006 14,000 28 ,000 233,000 442,000 209,000 
Atlantic 7,872,000 654,000 1,080,000 166,000 10,225,000 10,829,000 584,000 
Latin America , 6,673,000 192,000 1,062,000 242,000 8, 482,000 9,174,000 747,000 
Pacific | 6,208,000 688 ,000 685,000 71,000 7,956,000 7,932,000 34,000 
Panagre i 1,246,000 46,000 185,000 12,000 1,632,000 1,638,000 346,000 
Resort “oe 376,722° 378,102 382, 309 4,207° 
Trans Caribbean ; 190,074 39,389 330,453 421,000 53,068 
Trans World cont 2 Oe 483,576 149,078 , 305,373 5,304,909 1,012,758 
United ; ,095 37,103 861,193 825,680 15,068 
Western oval , 882 4,874 442,537 365,861 71,219 


LOCAL SERVICE 
Allegheny 3W 10,700 1,406* 779,772 1,036,942 257, 170° 


Bonanza | , 597 3,940 3,710 564,088 591,029 27,151 
Central ,631 6,806 } 3,729 400,747 474,884 74,137 
Frontier 949 12,793 4,63) 959,085 1,114,659 171,416 
Lake Central 1,367 4,500 347,118 391,095 43,976 
Mohawk 19,813 9,216 13,958 833,129 969,357 136, 357 
North Central ,037 28,116 ,20 15,146 , 368,218 1,696,599 345,542 
Ozark 00,715 12,815 816,297 997,305 181,008" 
Pacific ' 

Piedmont* ,643 8,047 22,634° 708,263 968,225 286,332 
Southern 1,232 9,255 0 499,026 612,876 113,849° 
Trans-Texas ,965 11,879 5,989 609, 264 675,688 67,081 
West Coast | ,329 8,247 565 755,857 930,200 174, 342° 


HAWAIIAN LINES 
Aloha pore 6,342 1,764; . ree 5 6,375 336,143 367 ,292 31, 149° 


Hawaiian - 609 2,707 | . ee 71,989 615,286 727 , 487 132,415 


CARGO LINES | 
AAXICO , . 826,387 876, 987 756,453 120,534 


Aerovias Sud Americana 04,770 143,569 248,339 239, 403 8,936 
Flying Tiger 821,099" . 847,201 ,701, 136 2,204,925 592,211 
Riddle. 453,050 463,611 562,362 98,751" 


Seaboard & Western’ . . 
Slick ‘ — 1,153,842 , 211,885 1,136,481 75,404 


HELICOPTER LINES 
Chicago Helicopter | 120,134 106, 490 ' 226,627 238,525 13,793 
Los Angeles Airways 15,302 11,792 110,251 113,332 3,070 
New York Airways 71,534 4,290 3,626 258,523 258,024 2,649 


ALASKA LINES 
Alaska Airlines 152,564 50,824 35,220 237,511 651,287 663, 566 ~ 23, 568 
Alaska Coastal 52,454 10,667 5,656 2,688 137,700 160,827 23,127" 
Cordova 9,131 7,395 5,811 12,939 83,518 90,609 — 11,582 
Ellis 43,645 7,248 5,949 174 104,929 99, 484 4,951 
Northern Consolidated 48,819 44,572 23,324 6,447* 223,835 236,042 12, 247° 
Pacific Northern 312,865 59,364 1,524 55,789 673 663, 466 | 836,118 172,246 
Reeve Aleutian 107,916 38,240 29,004" 20,922 196,451 170,706 22,303 
Wein Alaska 42,383 57,178 20,477 25,019 278,797 343,788 —64,981' 


' Not available * Property figure Net operating income/loss ‘Non-scheduled transportation 5 Common carriage 
* includes federal subsidy Express & excess baggage * Airline division figures 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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MODEL 167A Solid-State 
Discriminator (half-rack width) 


See the Model 167A in Booths N1, N2 
National Telemetering Conference 


For complete information contact: 


Electro-Mechanical 
Research, inc. 


P. O. Box 3041, Sarasota, Florida 


emr SUBCARRIER 
DISCRIMINATOR 


ALL SOLID STATE...PHASE-LOCK-LOOP 
DETECTION... MINIATURE...FOR 
TELEMETRY AND DATA REDUCTION 


The new @+m-+r Mode! 167A Subcarrier Discriminator is a precision 
instrument designed for demodulating FM subcarrier signals with 
exceptional linearity. The new Model 167A employs phase-lock-loop 
detection in completely solid-state circuitry to achieve outstanding 
characteristics of performance and durability in a miniature package. 
The new discriminator has a true 60-db dynamic input voltage range. 
Amplitude of each subcarrier signal can be as great as 5V rms in a 
multiplex of up to 18 subcarriers. Amplitude modulation effects such 
as tape dropouts are virtually eliminated by dynamic limiting, effective 
over a true 60-db voltage range 

The design is such that phase-lock-loop characteristics are auto- 
matically optimized regardiess of channel selector used and output 
filter chosen. The channel selector delay network provides fine tuning 
to allow tape-speed wow-and-flutter compensation of better than 100:1. 
The Model 167A is available with all standard IRIG center frequencies, 
frequency deviations, and intelligence frequency outputs. 

The new Discriminator is packaged in less than half-normal-panel 
width. Two can be mounted side by side in a 19” rack, using a simple 
fastener. 


CONDENSED SPECIFICATIONS 


Center Frequency: |R!G standard; up to 300 KC available 

Frequency Deviation: |R!G standards; up to + 40% available 

Intelligence Frequency Output: |RIG standards; up to 60 KC available 

input Dynamic Range: 60 db, 5 mv to 5V rms 

AM Rejection: less than 0.3% peak bandwidth change for 20 db input 
step change 

Unwanted Signal Rejection: 60 db rejection of f. s. modulation on 
adjacent channel having 16 db greater amplitude 

Linearity: +0.05% of bandwidth with respect to best straight line 

Tape-speed Compensation: greater than 100:1 reduction of wow-and- 
flutter up to +10% 

Output Stability: +0.2% of bandwidth in 24 hrs. after 5 min. warm-up 

Output: cal. output contro! adjustable + 1.0V to + 10V at 500 ma load 
(to 10 kc intelligence) 

Power Consumption: 30W at 120V rms. 

Size: 34” x 8” panel; over-all depth, 18” 

Meters: two cal. meters provided—Subcarrier Volts and % Output 
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Safety, Simplicity Stressed in Saturn Design 


By J. S. Butz, Jr. 





Huntsville, Ala.—Conservatism and 
simplicity are stressed in the detail de- 
sign of National Aeronautics and Space 
Administration's Saturn booster in an 
cffort to counteract the reliability-reduc- 
effects of its great size and the clus- 








ing 
tered engine concept 

ive major conservative design fea- 
S-5 STAGE tures were considered necessary in the 
Saturn first stage by the vehicle's de- 
igners, the Development Operations 
Division of the Army Ballistic Missile 
Agency, headed by Dr. Wernher von 
Braun. which will be absorbed into 
NASA July 1. These conservative fea 
tures provide maximum assurance that 
the Saturn will perform its vit il hil Mon 
f increasing U. S. space payload cap 














lity to 15 tons and more. The fea 
tures arc 
S-4 STAGE * Reduction in performance accuracy 
equired of the Saturn 1.5 million Ib. + 
thrust booster as compared with that 





f the first stages of current space ve 
iicles. Saturn booster cutoff velocity 
ind position along the trajectory at 





yurnout mat vary within wide limits 











to reduce the need for precise 
pellant management controls on th 
ht engines in the cluster and to elimi- 
nate the requirement for small vernicr 
engines. First stage of the Saturn will 
boost the upper stages to Mach 4 or 5 
ind somewhere above 100.000 ft. on 
most missions under study. Precision 
tory will be achieved by the upper 


S-I STAGE stage 
@ Structural safety factors on the Saturn 
booster are approximately 20° ibove 
those normally used on large rockets 
thi nerease in strength puts the 
Saturn in ipproximately the same class 
ommercial transport aircraft from a 
tructural safety point of view. This de 


J 4 : ision was made because the Saturn 
een peciiication calls for it to boost manned 
# 4 iy hicles into space The weight in 
rcase does not impose as severe a per- 

- formance penalty on very large rockets 


ae it does on those the size of present 
ICBM The added strength was also 





























ttractive because of the recover 

quirement for the Saturn booster 

¢ Capability of completing a mission if 
SATURN C-1 vehicle is the first of a family of three which are planned. First two two of the eight engines malfunction 
stages of the C-1 can be used to place a glider of the Dyna-Soar type (about 15,000 Ib ind stop. One engine may stop a fra¢ 
gross weight) into orbit. S-5 stage probably will not be used during the boosting of tion of a second after liftoff. and a sec- 
large winged vehicles because its currently planned airframe is too light. Flight testing ond mat top firing ibout 60 s« lates 
of the first nuclear rocket can be accomplished with the first two stages of the Saturn C-l1. with no adverse effect on the mission 
The nuclear engine would be placed in orbit and then started. Booster is due to fly in mid- It is necessary, however, that three of 
1961; complete C-1 vehicle will fly late in 1963. the four gimbaled engines function 
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Approach 


properly throughout the flight if con- 
trol is to be maintained. ‘Tankage of 
the booster is interconnected so that, 
even if two engines are shut down, the 
tanks will empty together 
¢ Simplified design of the eight clus- 
tered Rocketdyne H-1] engines elimi- 
nates the customary electro-pneumatic 
multi-valve starting system. Engine 
starting and stopping are accomplished 
through a single electrical signal and 
do not require a system of relays and 
ure switches on the separate en 
gines. Improvements also were made 
in the bellows arrangement on the pro- 
pellant lines running out of the high Center (above). One-tenth scale mo 
pressure side of the turbopumps, which, tower and holddown mechanism is below 


SMALL SCALE tests of the base heating to be expected on the Saturn booster were run 
with a cluster of 250 Ib. thrust engines in the wind tunnels at NASA‘’s Lewis Research 
lel of the Saturn launch stand, its tall unbilical 


along with relays, have been one of the 
most frequent causes of engine troubl 
in the past in the view of Army Ballistic 
Missile Agency personnel. The turbo- 


pumps were mounted on the side of the 


bustion chamber so that those bel 
that move the most and are under 
t strain during engine gumbaling 
Ww pressure pi ypel 
tankage into the 
the turbopump 
the airframe above 
the engu nd the high pressure lines 
to the gimbaling chamber combustion 
had to move through large angles and 
were subjected to more sever 
tions than thev are on the new ck 
¢ More than 600 telemetering channels 
will be used to monitor temperature 
bration, stresses and other 
t many points on the booster 
1 tests This is approxi- 
matel uble the maximum number of 
channels that were monitored during 
the development of previous rockets 
but it is considered necessary if the 
current program goal of using only 10 
development vehicles is to be met. Ap- 
proximately 1,200 vehicles were fired 
during the development of the German 
V-2 missile, and about 40 were launched 
before Convair Atlas was operational 


Start and Launch Sequence 


Saturn C-l vehicle (see drawing, 
left) will be the first of the Saturn fam- 
ily to reach fight test. The C-l is a 
three stage vv hic hk using the S | booster 
as the first stage, the S-4 stage as the 
second and the S-5 stage as the final 
stage. Powerplants for the S-5 stage 
will be two Pratt & Whitney XLR-115, 
15,000 Ib. thrust liquid hydrogen 
rockets and its airframe will be designed 
and built by Convair. Engines for the 


S-4 stage will be four XLR-115 rockets 


ONMAraAanN OMAaA-—-ZzC 





DECELERATION DEVICE UNDECIDED 


OPERATION of the Saturn recovery system is outlined above. Rockets will be fired by a water-activated switch hanging 100 ft. below the 
booster. The rockets will allow the booster to enter the water at almost zero velocity 
(below, left) is compared with the company’s H-1 engine for the Saturn 
ment for the H-1 are mounted on the side of the combustion chamber. 


Rocketdyne engine for the Jupiter missile 


Simplified start system, turbopump and auxiliary equip- 


unted 


ind the S-4 stag 
thrust hear 


pOwc! 


engines 
i built-in 2 
\\ en each pa 
will not receive an asym 
the full 1.5-milhon 
r signal to cach engine ignit 
| propellant cartridge which bring 
turbopump up to speed When the 
pump builds the proper delivery pres 








ONE OF 8 PRESSURE 
BOTTLE INSTALL ATIONS 


(TYPICAL 











WIND TUNNEL model of the Saturn S-1 booster used for hot 
firing tests at the Lewis Research Center has cluster of 250 Ib 
Pressure rakes on the base of the model 


thrust engines (near 


the technician's hands) measure the flow velocity and boundary 
laver thickness in that area. Skirt of the booster has been indented 
around the outer gimbaled control engines to reduce the dead 
air region and heated arca on the base. Type of solid firewall 
test 


configuration on the model above and it is located near the rocket 


across the base of the full scale booster is different from the 


engine nozzle throats. 
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GENERAL 
Saturn S-! 
the thrust 
shown in s« 
oxygen, as 
surrounds it 
the five hiqt 


tanks which t 


Most of the 


above the 


} 





ment of the main structural elements of the 


ure shown above. The engines are attached to 
it the base. Propellant tank configuration is 
\-A (above, left). 
ich alternate tank in the cluster of eight which 

\ll structural loads are carried by the thrust frame, 
xygen tanks and the “spider” at the top of the 

s into the connecting structure to the stage above. 
lemetering equipment on the S-1 will be located 
’ 


The center tank holds liquid 
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Herodotus, the historian, 
records (490 B.C.) the use 
of burnished shields for 
military signaling. This 
was the forerunner of 
the heliograph, invented 
by Sir Henry C. Mance, 
which came into wide use 
centuries later. 


meh Beit OF SPACE TECHNOLOGY IN 


COMMUNICATIONS 


Lockheed's interest in developing tl 
depths of the oceans to deep spacc It 


deal with the development and app 


theory in such areas as countermea 


scatter communications, multiple vel! 


utilization; sonic signal detection and 

and interference avoidance 
Associated research 

studies and advanced antenna design 


mission and reception, data storage 


The scope of such activities exter 


tion problems on and under the oce 


on to the specialized communicatio1 


needs are exemplified by high frequer 


effective bandwidth, extreme reliabi 


Engineers and Scientists: Investigat 


typical of Lockheed Missiles and Sp 


possesses complete C ipability in more 


concept to operation. Its programs 
neers and scientists. They include 


research and development; electro: 


tronics; the flight sciences; human eng 


materials and processes; applied mat 
analysis; ionic, nuclear and plasma p 


space navigation; and space physics 


If you are experienced in work rel 


to inquire into the interesting progr 


Write: Research and Development 


Sunnyvale, Calif. U.S. citizenship or ex 


and deve O} 


communications extends from the 

| Space Division research programs 

tistical communication and decision 
etry multiplexing and modulation; 
millimeter wave generation and 


voidance of multipath degradation 


are directed toward propagation 
mplifiers; vehicle borne signal trans- 
1; solid state materials and devices 
need studies of naval communica- 
ny applications to satellite vehicles: 
of deep space explorations. Latter 
veight and power, high stability, low 
simplicity requirements 


ure spectrum of communications is 


au s broad diversification. The Division 
reas of science and technology — from 
scinating challenge to creative engi- 
c echanics; Communications; computer 
ve propagation and radiation; elec- 
ignetohydrodynamics; man in space; 
he eanography; operations research and 
roy | exotic fuels; sonics; space medicine; 
ny of the above areas, you are invited 
onducted and planned at Lockheed 
pt. E-17A, 962 W. El Camino Real, 
Dept. of Defense clearance required. 


Staff. Dep 


Lockheed /wissiies and SPACE DIVISION 


Systems Manager for the Navy POL 
the Air Force AGENA Satellite in 
MIDAS and SAMOS Programs; A 


SUNNYVALE. PALO ALTO 


CAPE CANAVERAL, FL 


NUY 


RIDA « ALA 


1RIS FBM 


the | COVERER, 


} x and Army KINGFISHER 


ANTA MARIA. CALIFORNIA 


ME 


XICO « HAWAII 





[ROL SYSTEMS 


TIME ... vital element 
in our nation’s defense. 


Response to attack 

must be immediate. 

The higher speed 

and greater range 

of more lethal weapons 
demand that Commanders 
of future military systems 
have a new degree of control 
that only electronics 

can provide. 


Before the command decision 

1s possible, 

a mass of information 

must be gathered from 

far-flung defense elements, 

correlated, and presented 

to the Commander and his staff 

in readily understandable form 
. this is the function of the 

Command Control System. 


The speed and efficiency 

of this system must be such 
that it shall never 

1ave to be used of necessity. 


Stromberg-Carlson 
advanced developments 

in electronic transmission, 
processing and display 

of intelligence... 

the nucleus of 

a proven talent for 
Command Control 
Systems. 


Brochure on request. 


STROMBERG -CARLSON 
2 oivision or GENERAL DYNAMICS 


1400 NORTH GOODMAN STREET + ROCHESTER 3,N.Y. 





sure in the lines on its high pressure 
side, a hydraulic valve pops open to per- 
mit the propellants to flow into the in- 
jector system in the combustion cham- 
ber. The sudden pressure rise in the 
injector system ruptures a diaphragm 
and releases a charge of aluminum tri- 
ethyl into the combustion chamber 

This liquid reaches the combustion 
chamber at the same time as the pro- 
pellants, and their reaction is hyper 
golic, causing ignition. Build-up of 
thrust is very rapid in the H-1 engine 
since the elaborate start controls havc 
been eliminated, Engine starting and 
launch will take place in about 1.5 sec 

The cight-point hold-down mecha 
nism on the launch stand will be trig 
gered by instruments which measure 
the chamber pressure on the eight en 
gincs. When the chamber pressure of 
all of the engines reach full thrust 
value, four of the hold-down arms will 
slide back from the booster for about 
three feet As these arms reach the 
limit of their travel along their tracks 
they will strike a switch which, in turn 
will release the final four hold-down 
clamps that operate on a flip-back prin 
ciph 

If the chamber pressure on any of 
the engines fails to make the normal 
rapid thrust acceleration to maximum 
pressure, the stop sequence, rather than 
the launch sequence, is automaticalh 
engaged. This stop sequence consists 
of just one signal to each engine which 
triggers a solid propellant cartridge that 
stops the turbopump. When the pres 
sure in the propellant lines is lowered 
in this manner, the spring-tvpe valve im 
the lines close 

Vhrust regulation in each engin 
iccomplished simply by placing orifices 
in the fucl lines to the gas generator 
which powers the turbopumps and, in 
the high pressure propellant lines, to 
the combustion chamber 

These orifices restrict the flow to that 
required to produce a given thrust 
Thrust of the eight engines in cach 
cluster will be closely matched through 
test running and calibration to sclect 
the proper-size orifices for their lines 
This calibration procedure takes about 
two short firings for cach engine 

Liquid rocket engines on most of th 
large missiles now in use have a mor 
claborate fuel control system, although 
they cannot be considered to be 
throttleable. These engines have the 
same orifices on their lines but also have 
1 control loop for the turbopump to 
regulate propellant flow to match any 
fluctuations in combustion chamber 
pressure and other engine operating 
parameters. The state of the art has 
progressed to the point where such con 
trol svstems are not necessary on the 
Saturn's H-1 engines to damp out rough 
burning or other engine instabilities 

After a successful flight by the 
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Here is a man you should know 


he's a DELAVAN FUEL INJECTOR SPECIALIST 


James R. Brucker specializes njection devices using flow controls. He’s a 


Senior Project Engineer with D And during his six years of developmental 
experience, his products have me bill-of-material items on some of the 


world’s most advanced jet engines for aircraft and missiles. 


It's specialized engineering talent like Jim Brucker’s that has made Delavan first 
choice for fuel injection probler lving. If fluid metering and atomization are 
part of your product, take ady ge of Delavan’s specialized experience and 
proven ability to deliver aircraft lity. Send specifications to the address below 


} 


for obligation-free recommendat 


DELAVAN 
"oh lanufacti win Company 
ARGEST MANUFACTURER OF i * WEST DES MOINES + IOWA 
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FEWER 
MOLECULES 
MEAN : 


yA 


STRONGER 
WELDS 7” 


4 


Many of today’s “space” metals have 

an affinity for contaminants at high 

temperature ... making welding an 
extremely critical operation. The Budd Company 
—pioneer in welding techniques—has solved many 
of the problems of making reliable welds in such 
metals as zirconium, hafnium, beryllium, 
bium, tantalum and molybdenum. 


colum- 


Parts to be welded are placed in a vacuum 
chamber. The chamber is pumped down to .03 











When this 40-foot vacuum chamber (above) is 
evacuated to .03 microns, a single molecule can 
travel 15 feet without striking another moietule. 


microns, to rid the box of contaminants; then i 

immediately refilled with inert gas to atmospheric 

pressure. Net result: stronger, high quality welds 
impossible with conventional methods. 


We are prepared to fabricate these materials 
today. Why not let us know how we can work with 
you? SpaceAtomics Division, The Budd Company, 
Philadelphia 32, Pa. 


SeacéAromics fii iA 





Saturn booster, the engine stop sequen 
can be triggered simultaneously for all 
either by from. the 
ground or automatically through instru 
ments that measure the amount of pro 
cllant left in the interconnected tank 
lirst phase of the Saturn 
not vet been firmly estab 


Cngeine ommand 


recovel 
Ceucnice has 
hed Ick is 


th first 


under consideration f 


deceleration phas¢ includ 
to either trail a large balloon ot 
brake behind — th 


The cover of the in 


lan 
solid type peed 
booster by r ible . 
ind control svstem com 


partment on top of the booster above 


trumentation 


the propellant tanks also has been con 
sidered for possible use as a speed brake 

During the first phase of the recover 
the booster will have to be slowed down 
from Mach 4 or 5 to a speed between 
Mach 1.5 and Then, the first phas« 
ck ct k ration device will be dropped, ind 
} 


1 single iy 


used to reduce the booster’s speed to 
Mach 0.8 or 0.7, according to present 
This parachute will then be 
105 ft chute 


low the 


ribbon-type parachute will 


plans 


mad three dia 


boos 


90 ft 
rei i] 


per sc 
velocity will | 

solid propellant rock 
burn for slightly 


that the booster wall 


mor 


rike the water at zer 
no wind to give it 
il ( if omp ment 
jhid-propellant decelerati 
round the has 


main 


below thi 
100 ft Design of the 
em is being handled under 
( Ele tri Co f ¢ h 


suspended 


Lith 


Water Impact 


On m 

iter about 
the firing point at the A) 
Test Center, C 
float casily through the 
propellant tanks. <A 
Landing Ship-Dock 
lift the from 
it on the barge that 
it from the Marshal 

in Huntsvill 
of the 


zines will begin immediatel 


200 mi. dov 


ipe ( 


issile 


booster 


Center 
ind cleaning 
prevent corrosion damag 

ine parts, if they pass 

be returned to the part 


Insp 


J 
used in the assembly 


It is 


c parts 
' 


ion of the 


predicted now 1] 


which re pres nt 


booster cost, wil 
heved that the propellant 
ster thrust structure 
of the airframe will sustain 

ind will be reusable. The 


ind 
othe part 


little damage 


AVIATION WEEK, May 9, 1960 


fanks ar 


illo whi 
though 
from a 
point 
Ihe Satu 
irge ma\ 


LSD and taken to 


the 


CONSTANT 


th be loadec 

New Orlk 
to H 
on 1 required 


he 


PROTECTION 


rIVCT pOUuTH back 


inv acceler 
rram. Several da 
wav out of the predicted 17 
trip around the tip of Florid 
Ohio and | 


rccove;rn' 


hay 


AGAINST 


the Mississippi 
rivers from the 


Marshall Center 


IN-FLIGHT 


Booster Assembly 


Current plans call for the 
ind most of the 
the 10 Saturn development 
be carricd out at the Marshall ( 
If any subcontracting of the 
the 


operational 


FAILURE 


parts fabricat 
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A powerful magnet in the Chip De- 
tector attracts any ferrous particles 
that may oppear in the lubricant. 
These particles bridge an electri- 
cally insulated gap, completing a 

g capability circuit which activates a light on 
illow the NASA the Flight Engineer’s or Pilot’s in- 
ike a ll contribut strument panel. Early detection 

means constant protection against 
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two channels 


For General Purpose 
DC Recording — Model 320 


For recording two variables 
simultaneously, the Model 320 
provides a versatile, 
transistorized amplifier for each 
input signal. The rugged 2- 
channel recorder assembly has 
heated stylus recording on 
two 50 mm wide rectangular 
coordinate channels, 4 
pushbutton chart speeds, and 
6 inches of visible chart. 

The Recorder can be placed 
vertically, horizontally 

or at a 20° angle. 


MODEL 320 SPECIFICATIONS 
Sensitivity: 0.5, 1, 2, 5, 10, 20 mv/mm and 
vicm 
Frequency Response: 3 db down at 125 cps, 
10 mm peak-to-peak 
Common Mode Voltage: «500 volts max 
Common Mode Rejection: 140 db min. DC 
Calibration: 10 my internal «1% 
Output Connectors for each channel accept ex- 
ternal monitoring ‘scope of meter 
Price: $1495 


NEW SANBORN PORTABLE DIRECT WRITING RECORDERS 
FOR IN-PLANT, LABORATORY OR FIELD RECORDING 
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Two models of this 21 Ib. brief case 


size recorder are available — Model 
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traces by heated stylus on 40 division 
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single channel 


MODEL 301 SPECIFICATIONS 
The amplifier section of the Mode! 301 is an ail- 
transistorized carrier type with phase sensitive 
demodulator. The power supply and internal 
oscillator circuits are also transistorized 
Sensitivity: 10 uv rms/div (from transducer 
Attenuator Ratios: 2, 5, 10, 20, 50, 100, 200 
Carrier Frequency: 2400 cps interna 
Transducer impedance: 100 ohms min 
Calibration: 40 uv/volt of excitation 
Output Connector: for external monitoring 

"scope or meter 

Price: $750 


All prices are F.0.8. Waltham 


fre juency response to 100 cps.. 


0 


for AC strain gage recording, Model 299 


or general purpose DC recording. Both 
wrovide immed ately visible, inkless 
! 


rectangular coordinate charts. . 


. 5 and 
chart speeds... approx. 
inches of record visible in top 

yanel window. 


nm sec 


MODEL 299 SPECIFICATIONS 
Combines the dependability of transistors with 
the high input impedance of vacuum tubes for 
reliable broad-band DC recording 
Sensitivity: 10, 20, 50, 100, 200, 500 mv/div 

and 1, 2,5 and 10 v/div 
Input Resistance: 5 megohms balanced each 
side to ground 
Common Mode Voltage: «2.5 volts max. at 10 
mv/div sensitivity increasing to «500 volts 
max. at other sensitivities 
Common Mode Rejection: 50:1 most sensitive 
range 
Calibration: 0.2 volt internal «1% 
Output Connector: for external monitoring 
scope or meter 
Price: Mode! 299 (with zero suppression) $700 
Mode! 299A (without zere suppression) 
$650 


Mass., within continental U.S.A 


and are subject to change without notice 


Contact your Sanborn Salea-Engineering 


representative f 


r complete information, or write 


the main office in Waltham. Salea-Engineering representatives are located in principal cities 


throughout the United States Canada and 


foreign countries, 


SANBORN S@W COMPANY 


INDUSTRIAL DIVISION 


175 Wyman Street, Waitham 54, Mass. 





primary considerations influenced this 


basic structural decision for the Saturn 
e Exact types of manned vehicles that 
will be carried on the front end of the 
Saturn have not yet been determined 
If any of these vehicles have large wings, 
the bending loads on the Saturn struc 
ture will be substantially increased over 
the loads experienced when the payload 
has a non-lifting shape. Rigid wall con 
struction should permit a wider variety 
of payloads. Installation of the heavy 
connecting structure between the stages 
required during the boosting of winged 
vehicles will be simplified by the mgid 
wall construction 

e Weight savings also may be possibl 
through use of the insulation material 
m the liquid hydrogen tanks as load 
bearing structure Several materials 
ire under study which apparently hay 

good strength and insulation qualities 
Glass-fiber-type materials are among 
those being considered. Until recently, 
it was believed that a double wall tank 
with a 
would be required to gct the degree of 


icuum space between them 


nsulation necessary to maintain liqui 
hvdrogen fuel aboard a rocket 

Ring frame supports inside the Sat 
urn tanks also will serve as attach 
points for anti-slosh baffling. The pro 
pellant slosh problem increases mark 


edly as vehicle size is increased 


Load-Carrying Members 


Saturn 
isically of a heavy thrust frame to 


hrst-stage booster consists 
vhich the cight engines are attached 
cight 70-in.-dia 


zrouped around a center tank of 10 


propellant tanks 


n.-dia ind a heavy eight armed 
spider’ frame on top of the tanks that 
will tic into the 
the first * to the second The cen 


structure connecting 


r tank and cach alternate outer tank 
ill carry liquid oxygen, the four 
ining outer tanks will hold RP-1 fu 
All of the structural parts listed above 
ll] carrv a portion of the thrust 
nding loads, except for the four fuel 
tunk which have a wall thickness 
1) in will be unloaded ex 
the for imposed by the fre 
than 60 of the thrust load wil 
rricd by the cntcl liquid x" 


vhich has a wall 0.25 in. thick 


of the propellant tank 


diameter 
sclected to allow the use of the 
dia. Redstone and 105-in.-dia 
Jupiter tooling and welding machin 
nstallation it Huntsvilk The Sat 
urn tanks are longer, however, than 
those of the two missiles. The Red 
tone tank is approximately 40 ft. long, 
for instance, and the outer tanks on the 
Saturn are about 52 ft. long 
Iwo major acrodynamic problems 
with the Saturn C-1 vehicle are base 
eating and stability. These problems 
ire expected to be more severe as 
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stages are added and the vehi 
comes longer in the C-2 and (¢ 
hgurations 

low pattern around the 
missile has proved to be alm 
possible to predict for all com! 
of forward speed and _ altitud 
when only one rocket engine 
power the missile. The rocket 
interacts with the shock wa 
trailing behind the missik 
unpredictable dead air region 
bulent mixing zones 

The air trapped in the 
heated by the exhaust and 
base of the missile. In som 
rich exhaust flow from the 


gine turbopump is caught in these areas, 
creating a fire and explosion hazard. 
"he base flow and heating problem has 
been most unpredictable with missiles 
powered by several rockets. The eight- 
engine cluster behind the Saturn adds 

new complexity to the problem. 

Design of the Saturn booster bas« 
egion was accomplished at ABMA 
primarily through theoretical studies, 
cold flow tests with small models and 
hot firing tests of a booster model with 
ight 250-lb.-thrust engines in a wind 
tunnel at NASA’s Lewis Research Cen 
ter at Cleveland. 

As a result of these efforts, the Sat 
im booster design includes the fol 


SPEED AND SAFETY—FOR LESS—IN CESSNA U-3A. Faster than 
many larger utility transports, the Cessna U-3A is more agile as well. Outstanding 


flight characteristics (power load 


and go—with twin-engine safety 
economical, too. Low in initial 


speed-with-safety at impressive say 


Wichita, 
Kansas 


celeration, rate of climb) enable it to come 
e larger transports can’t. The U-3A is notably 
is Operation and upkeep cost, it delivers its 
for the Air Force. 








Douctas Aircrart ComPANy, INC., 
has never built an airplane that failed 
to show a profit for its operators. Based 
on the experience of United Air Lines, 
the first carrier to fly the airplane, the 
latest Douglas ship, the DC-8 jetliner, 
indicates it will push this record for- 
ward. Here’s how use of titanium 
contributes to the total efficiency of the 
airplane and what that efficiency means 


in dollars and cents. 


The flyaway airframe of the DC-8 jetliner 
provides its operators a basic economy 
almost anomalous in current design: pay- 
back on every flight without research or 
development costs to be amortized. That’s 
how Douglas engineers state the value of 
titanium in achieving a minimum weight 
airframe structure. 

Primarily an aluminum ship, the DC-8 
offered few possibilities for weight savings 
during design. But where weight could be 
reduced — in pods and pylons, rip stoppers 
and door doublers—titanium was selected: 
—600 pounds of commercially-pure grade 
Ti-75A for pods and pylons; 330 pounds 
of Ti-6Al-4V titanium alloy grade for rip 
stoppers and door doublers; 15 pounds of 
miscellaneous titanium forgings. Metal is 
supplied by Titanium Metals Corporation 
of America. 





The net result is elimination of a half-ton 
of needless airframe weight for the 
5,000 flights each DC-8 is expected 


to make during its seven-year write-off. 











TITANIUM ACCESS DOOR, through which DC-8 engine 
will be serviced, is installed on the aircraft by 
Douglas Aircraft Company, Inc. employees. Pods 
of the DC-8 have been so designed that titanium 
will completely seal off any engine fire 


two 





TITANIUM RIP-STOPPERS play essential role in 
Douglas fail-safe approach to airplane 


DC-8 


construction 


Ti-6A1-4V 


uses 


330 pounds of 
illoy titanium produced by 


Titanium Metals Corporation of America 
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by 945 pounds 


Interpretations of the value of weight savings include 

@ Dovuctas Aircraft: “The 1,000 pounds (of weight 
are equivalent to five passengers and their luggage f 
entire life of the airplane.” 
Unrrep Air Lines: “At the very least, the weight saved by 
titanium is equivalent to a half-ton of cargo. At mail rates, 
this would amount to a potential of $525 for each coast-to- 
coast flight.” 


Why titanium? 

Titanium, with a density of 0.163 Ib/cu. in. is produced in 

strengths equal to or surpassing steel on a strength-weight basis 

Its resistance to atmospheric corrosion is permanent 
The reliability of titanium has been established with demon- 

strated clarity. Examples: 

e Douctas has employed titanium in every commercial 
transport since its first DC-7, where titanium in firewalls, 
nacelles and landing gear doors yielded 200 pounds of 
weight savings 
PRATT AND WHITNEY AIRCRAFT reports that more than one 
million flight hours have been accumulated by more than 
5.800 P & WA JT-3 and JT-4 engines using titanium com 
ponents without a single failure of any titanium part, either 
through corrosion or mechanical damage. Both engines hav« 
been specified for the DC-8 
Alluding to titanium’s reliability as its “sleeper property,’ 
W. Stuart Lyman, Principal Metallurgist, BATTELLE Memo 
RIAL INstrruTe, made this comment in a lecture in Los 
Angeles March 19: 

We have talked with metallurgists from three large users 
of titanium recently. To a man, they reported that once 
titanium passes receiving inspection, gets fabricated, passes 
final inspection, and gets assembled into the airplane, it ts 
usually never heard from again.” 


Is titanium competitive in price? 

RyAN AERONAUTICAL Company, which fabricates the bulk of the 
titanium assemblies employed in the DC-8, commands industry 
wide respect for its skill of craftsmanship and the attention to 
detail it brings to every job. Example: To guarantee maximum 
cleanliness, Ryan's DC-8 final assembly building in San Diego 
has been so constructed that no doors or windows open in the 
direction of prevailing winds. 

While overlooking no opportunity to impress upon em 
ployees’ minds that titanium metal costs more than steel, Ryan 
has developed manufacturing techniques to fabricate titanium 
at prices roughly equivalent to steel’s. The spread between “input 
metal” and completed assemblies is thus drastically narrowed 
since fabrication costs are, of necessity, far greater than raw 
material costs. 

Highlighting titanium’s fabricability is Ryan's production 
of the access panels which cover the DC-8 engines. These panels 

literally the doors through which engines will be serviced for 
life — are made from three sections of 0.016” Ti-75A, 36” x 72” 
hot stretch-formed and welded together to form the skin of 
completed door. Details, such as stringers, channels, ribs and 
frames, are then welded or riveted to the skin. The completed 
product weighs 80 pounds and measures 102” long by 76” in the 
curvature. Control of tolerance (cumulative tolerances are 
+0.005”) is so highly developed at Ryan that these massive- 
appearing access panels are interchangeable with any pod built 
for a specific airline. 
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Where does titanium belong? 


Titaniur built into the DC-8 as a basic design material, 
has be a variety of civilian and military applications 
inad me-for-volume substitution for heavier materials 
to capt ght savings sufficient to permit improvements in 
systen yload capacity. 

\ gt ch weight reduction programs and the attendant 
dollar t be viewed in relation to the specific application, 
titaniur nanent resistance to atmospheric corrosion yields 
divide nediately apparent to operators of commercial 
carriers. | ins 8 to 10 trouble-free hours operation each day 
when 1 ce means not only repair costs, but also down- 
time of e equipment 

lons, landing gear doors, bulkheads, stringers, 
imilar parts, titanium’s weight savings are 
back. In projects such as solid and liquid pro- 
inium’s weight savings are measured in payload 


Why Titanium Metals Corporation of America? 


Titani f Corporation of America, the nation’s only 
orga ted exclusively to development, production and 
etal, has wide interest in establishing titanium 
areas where it is of value to you 
irises from the basic belief that a satisfied 
sdy Customer 
manifested in TMCA's genuine efforts to 
schedules; to provide you with whatever 
need concerning properties of titanium and 
finished assemblies; and to pass on to you the 
ned through TMCA’s technological progress 
ding new aircraft, or retrofitting operational 
lvanced missiles or modifying existing units, 
weight bogey with titanium 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 
233 Broadway, New York 7, N.Y. 


SALES OFFICES: NEW YORK 
* CHICAGO « DALLAS « LOS ANGELES 





lowing features to minimize base heat- 
ing effects: 

e Skirt around the engines was in- 
dented considerably between the four 
gimbaled control engines on the out- 
side of the cluster. This directed large 
streams of high energy air around the 
four center engines to prevent dead ait 
regions near them. 

e Heavy firewall was placed across the 
base of the booster at approximately 
the throat sections of the engines. This 
highly-reflective gold-plated _ firewall 
does not fit tightly around the engines 
and loose, bellows-like skirts made of 
quartz-fiber cloth and attached to the 
firewall and the engines keep hot air 
from flowing back around the turbo- 
pumps and the propellant feed lines. A 
small firewall also has been placed be- 
tween the nozzles of the four rigidly 

mounted center engines at the nozzle 
exit areas. This prevents over-heating 
in the small space between the nozzles 
e Turbopump exhaust flow from the 
four center engines is piped to the out 
side of the booster skirt and dumped 
into an area of constant high velocity 
air flow. Aspirators are used on th 

nozzles of the gimbaling engines to mix 
the turbopump exhaust with the en- 
gine’s main exhaust flow. If this svs 
tem had not been used, the turbopump 
exhaust pipe would require a_ bellows 
joint which would allow the pump 
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Lenin Space Prizes 

Moscow—Lenin prizes have been 
awarded to Soviet physicists Sergey Ver- 
nov, Aleksandr Chudakov, Shmaya Dol 
ginov and Nikolay Pushkov for discover 
ing and studying earth's outer radiation 
belt and compiling a picture of the dis 
tribution of charged particles; and for 
discovering that the moon has no mag- 
netic pole, according to the Russian 
news agency Tass. They discovered 
that there is an area near the earth's 
poles that is free of radiation particles, 


I'ass said. 











gimbal with the combustion chamber 

It is possible that flight tests will 
show that the present design will not 
completely protect the base of the 
booster from excessively high tempera 
tures. One of the fixes that probably 
will be tried if this situation arises 
will be the use of air scoops near the 
bottom of the propellant tanks to 
direct more high speed air flow in 
iround the center engines. Use of air 
scoops is difficult, however, because the 
inlet area required for maximum flow 
hanges with speed, altitude and pres 
sure at the exhaust point. It is en 
tire], I have flow 


possible to 
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through such duct svstems during some 
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flizsht conditions 


BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 
to vibration 


The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 


existing connectors of this type. 


Adding to the efficiency of this rack and panel con- 


nector is the performance-proven 


Bendix 


“clip-type”’ 


closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 


Available in general duty, 


pressurized 


or potted 


types, each with temperature range of —67°F to +257°F. 
Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 


connectors. 


SCINTILLA DIVISION 


SIDNEY, NEW YORK 


“Bendix” 


Extremely large rockets such as the 
Saturn vehicles are highly unstable. The 
center of gravity of the Saturn C-1 is 
located on the heavy booster, and the 
center of lift under most flight situa- 
tions is several meters forward of the 
center of gravity on the light upper 
Stages. 

Problem of controlling a large un- 
stable vehicle of this type with gimbal 
ing engines is more complicated than 
for the ICBM-size vehicle. The natural 
frequency of the big vehicle is low and 
ipproaches the natural frequency of the 
ivionic control system for the engines 
When the control engines move slowly 
to correct the motions of the 
it is possible for them to get out of 
phase with the signals that control 
them so that the motions are amplified 
rather than damped out 

If the control engines 
rapidly, it is possible for the mass ef- 


ve hic le, 


move too 


fects of their movement to cancel out 
the control effect of the change in 
thrust Mass effects 
in get ahead of thrust vector effects 
These problems are typical of those 


vector direction 


ing the designers of the servo con- 

vstem for the gimbaled engines on 
ve Saturn This control svs 
will have to be of 
other 
iircraft and missiles and 


bo ste T 


1 more ids imnoed 


tem 


type than the servo control svs- 


tems used on 


these circuits are now in design 
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Export Sales and Service: Bendix international Div., 205 E. 42nd St., New York 17, N. Y, 
Canadian Affiliates: Aviation Electric Ltd., 200 Lavrentien Bivd., Montreal 9, Quebec 
Factory Branch Offices: Burbonk, Calif.; Orlando, Florida; Chicago, lilinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D, C, 
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RELIABILITY IS THE TARGET 


The moment of truth for a irs at the instant of detonation 


and the C.0.D. we speak of fidence of Detonation 


For programmed detonat e fuzing in all of its comple» 

phases. . . safing, arming must provide the ultimate in 

RELIABILITY and PRECISION ichieve these goals in such a highly 

specialized field, Reeves ha sblished a separate plant area 

fully staffed and equipped levoted exclusively to the design 

development and fabricat f advanced fuzing components and systems 
Quolified engineers seeking reward 
Aidt one tnted to gut teat Whether your requirements are for complete fuzing systems 
with us. or precision subassemblic be worth your while to contact Reeves 
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< . REEVES INSTRUMENT CORPORATION 
Co A Subsidiary of Dynan 


Roosevelt Field, Gard: ty, New York 


orporation of America 








Marquardt Advanced Nuclear Systems for Air and Space 


WAN @1G7-N at DEE 
EXPANDS WORK ON 











a | 





Broadened team effort with University of California’s Lawrence Radiation Laboratory aims 
toward early feasibility demonstration of a nuclear ramjet reactor (Project PLUTO). 
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TAKE A GIANT STEP 


...into your future and seek out the professional opportunities McGRAW-HILL 
awaiting creative engineers and scientists at Martin-Denver TECHNICAL WRITING 


in space ana 


For here exists the most challenging problems 
and communicate with N. M SERVICE 


human engineering. Join with us 








Pagan, Director of Technical and Scientific Staffing (Dept WS dius 0 aets 
CC-10), The Martin Company, P. O. Box 179, Denver 1, Colc INTEGRATED publishing 
service prepared to under- 

take a project from research 
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ished manuscript and art, 
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Machining Improvements Cut Man Hours 


By Michael Yaffee 


New York—Improvements in machin- 
ing over the next decade are expected 
to cut man-hour requirements in half 
ind enable aerospace manufacturers to 
work high temperature, high strength 
materials with speed, precision and low 
cost not now possible 

In the fabrication of high speed air- 
craft, missiles and space vehicles, air- 
craft manufacturers are using a host of 
new, high strength metals and alloys 
that are proving difficult, expensive and, 
in some cases, impossible to work by 
conventional machining processes. 

l'o overcome these drawbacks, indus- 
try and the Air Force, particularly the 
Air Materiel) Command’s Manufac- 
turing Methods Division, are carrying 
out an extensive program aimed at the 
development of new machining tech 
niques and equipment. This program 
has now begun to pay off in a number 
of promising new developments 

Among the more prominent of these 
new material removal developments are 
the following 
¢ Hot machining. Conventional tools, 
such as carbide cutters, are used. The 
vork material is heated (probably by in- 
luction heating) just ahead of the cut- 
ter so that it is much weaker than the 
parent metal. This method can be used 
m high strength steels, super alloys and 
the refractory metals. In addition to en- 
ibling fabricators to machine the “un- 
machineable” high strength metals, the 
technique has already tripled cutting 
peed and, over the next 10 years, may 
increase permissible cutting speeds by 
inother 100 Still in the research and 
levelopment stage, hot machining is 
being investigated by The Cincinnati 
Milling Machine Co. under an AMC 
ontract 
¢ Ultra high speed machining. Nor- 
mally, as cutting speeds increase, tool 
But there is some 
disputed and de- 
fended—that ber ‘valley of death” 
1 cutting speed range in which tool 
temperatures and cutting forces become 
ibnormally high) that tool temperatures 
ind wear begin to decrease. Since 1955, 
Lockheed Aircraft has been investigat 
ing machining speeds above the cur- 
rently accepted limit of 15,000 fpm 
under an AMC contract. The approach 
has been to use guns which shoot work 
pieces across fixed tools. Some acknowl- 
edged machine tool authorities say this 
program is a wasted effort because the 


vear also increases 
indication—highly 


ond a 
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original idea didn’t take into 


the buildup of inertia forces. Ot 


such as Cincinnati Milling’s Dr. I 


Merchant, believe the idea is wort 


vestigating for possible long-rang 
off. As Dr. Merchant reported 
recent Society of Aeronautica 
neers National Aeronautic Meet 
only way to find out what ha 
these ultra high machining sp 
through experimentation, since t! 
no experience to use as a guid 
@ Chemical milling. This tech 
in which chemical etchants ar 
remove metal, is being | 
tensively in the aircraft industr 
fabrication of aluminum and 
sium airframe components. Alth 
comparatively slow method of rer 
metal, it offers the advantage 
able to work precisely over 
expanse of material at 
cause there are no cutting t 
volved, there is no tool wear 
Too, chemical milling is 
by the strength of the 
some extent, it is being used 
strength steels and super allovs. | 
use of chemical milling o1 
strength materials is still more 
velopment effort than a product 
until such pr 
ind 


now 


ber 


one 


not 
mater 


eration and will be 
as embrittlement uneve! 
can be solved 

@ Electrolytic grinding. In this pr 
which is now a commercial oper 
wheel 


The 


conn 


a metal-bonded abrasive 
along with an electrolyte 
wheel and work piece are 
a current ind a potential 


lished between them. The bulk 


source 


POWER FEED 


'g20 “1850 


t metal is removed by electrolysis (de- 
plating) with the abrasive serving pri- 
marily as a scrubber and spacer to 
emove waste and to prevent shorts. 
Essentially a cold operation electrolytic 
grinding does not produce any thermal 
flects. Forces on the work piece are 
reduced and tool life is increased. Also, 
the process offers a higher metal re- 
moval rate than conventional grinding 
ind will work on high strength metals, 
is long as they are electrically conduc- 
tive. 

© Electrochemical machining. Like 

electrolytic grinding, this process re- 

noves metal by electrolysis or deplating, 
but it does so without the use of 

1 grinding wheel and so is not limited 

by the geometry of the grinding proc- 

s. This process, which can be con- 
dered either as an electrical assist to 
hemical milling or a simplification of 
lectrolytic grinding, is closer to a uni- 
ersal machining process, says Dr. Mer- 
hant. It also possesses the potential of 

1 higher metal removal rate. This rate 

directly related to the amount of cur- 
rent used but in practice would be 
limited by the amount of heat gener- 
ited. Electrochemical machining will 
vork well on very high strength ma- 
terials that are conductive; and its rate 
f penetration is expected to jump at 
ist fourfold in the next decade. At 
the present time, this process is es- 
entially still in the development stage. 

Among other things, there is a need for 

ontrols to give the process preciseness, 

for suitable electrolytes and for an im- 

provement in surface finishing. 

e Electron beam machining. This is a 


UTOMATIC TRACING 


YEAR OF INTRODUCTION ‘TO PRACTICE 


MACHINING techniques will continue 
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cutting man-hour requirements in half every 10 years. 





How the Navy gives its Jet Cadets a leg up 


Today’s jet cadets can receive more flight training in 
less time than ever before in history thanks to the most 
efficient jet trainer ever devised. It is the T2J Buckeye, 
developed for the Navy by the Columbus Division of 
North American Aviation. 

The T2J is built around one idea: the idea of cover- 
ing all phases of cadet flight training with one airplane 
so that there is no time lost in becoming familiar with 
the characteristics of a succession of trainers. From pri- 
mary right through carrier indoctrination, the Navy is 
now able to train pilots for Mach 2 aircraft in the same 
time that it took to train them for the 360 mph aircraft 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


of World War II. And do it more safely 

T2J statistics: top speed 500 mph, landing speed 85 
mph, dives safely at Mach 0.85. Ceiling 40,000 ft., range 
840 nautical miles. Jet engine can be removed in 7 min 
utes, replaced in 20. Electronic systems shelf-mounted 
for prompt replacement, AC consoles on one side, DC on 
other. Rocket-catapulted seat ejection functions from 
deck level to any altitude, and has already saved lives of 
naval personnel. 

The T2J is the only trainer designed to give Navy 
pilots the versatile training they need to command the 
Navy’s future manned weapons systems. 


/n\ 
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Columbus, Ohio 














PLASMA jct (top) and fluid jet (below) 
machining hold promise for the 1970 period. 


commercial process that has just re- 
cently been introduced in this country. 
There is no cutting tool involved in 
this operation, only a concentrated 
beam of high energy electrons which 
vaporizes metal away at the impact 
point of the beam on the workpiece. 
Stock removal rates are comparativels 
low, but the method will work on all 
materials regardless of strength or other 
properties. Also, it will do very intricate 
machining with a very high degree of 
1ccuracy Consequently, savs Dr. Mer- 
chant, it may well be the forerunner of 
specialized devices having important 
application in the intricate precision 
machining problems entailed in the 
fabrication of future aerospace vehicles 
¢ Electro-discharge machining. In this 
operation, the work piece and tool elec- 
trodes are separated by a rapidly circu- 
lating dielectric fluid. Voltage between 
the two is increased until sparking oc 
curs at the rate of 20,000 to 300,000 
discharges/sec. Each spark removes a 
small piece of material that is swept 
iway by the dielectric, resulting over- 
ill in a fairly rapid and large amount 
of erosion or metal removal. An estab- 
lished commercial process, clectro- 
discharge machining works well on 
electrically conductive, high strength 
materials and can produce intricate 
hapes with no forces on the work piece 
The process is not as fast as clectro- 
lytic grinding but is reported to be five 
times faster than conventional machin- 
ing in removing stock from high 
strength materials such as tungsten, car- 
bides, cobalt and high speed tool steels. 
¢ Ultrasonic machining. This now is a 
commercial process. Although slow in 
comparison to electrical machining 
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Narrower... 
for a wider range of 
product im 


NE 
thin-width 
instrument 

bearings — 
standard at MPB — 
save space 
and increase 
power 


Featuring a high ratio of to width, these new MPB high-precision bearings 
were originally designed f e in synchros of maximum reliability. Further 
developed under the MI y of working with customers to solve miniatur- 
ization problems, the t width newcomers have proved ideal for servos, 


potentiometers, gear tr tors and other instruments 


In applications like these t width bearing may aiso function as a motor end 
cap, while the motor serves as the bearing’s outer ring seat. This saving 
of space results in widely varied product improvement. For example, small 
power units can use the r stators or rotors without increasing overall unit 


length or diameter, tt } increased power from the same space 


Your own products may exceptional, perhaps unexpected, advantages from 
the use of MPB thin earings. Made to ultra-precision tolerances of 
ABEC Class 7, they e in nine sizes, with O.D.'s from .2750” to 
5000” and bores .09 5” The new thin-width instrument bearings 


are not ‘Specials’; they tandard series without price premium 


An MPB Sales Engineer: be glad to discuss your application with you. For 
engineering assistance r new bulletin write to Miniature Precision 


Bearings, Inc.,1105Pre Pork, Keene, N. H. 


PB Helps you 


perform miracles in miniaturization 


73 





This is 


SYLVANIA ELECTRONIG SYSTEMS 


now serving as 
Government systems managers 
for all subsidiaries of 
General Telephone & Electronics Corporation 


Offering single source capabilities for integrated 
Communications -— Data Processing-— Electronic Display Systems 


Now Sylvania—long experienced in the field of defense systems research, development and production — 
offers this far more comprehensive yet unified source of systems management and capability. Systems- 
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the 
skills and facilities of one of the world’s leaders in communications and electronics—General Telephone & 
Electronics, and its subsidiaries, including 
SYLVANIA ELECTRIC PRODUCTS INC.+ AUTOMATIC ELECTRIC COMPANY 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES INC.+ LENKURT ELECTRIC CoO., INC. 
GENERAL SYSTEM OPERATING COMPANIES of General Telephone & Electronics 
LEICH ELECTRIC COMPANY « ELECTRONIC SECRETARY®* INDUSTRIES, INC. 


HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it 
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on 
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many 


advantages of: 


One-Source Procurement + One-Source Authority and Responsibility 


Quick-Reaction Capability + Efficiency *« Financial Accountability + Experience 





Communications Systems 


SYLVANIA ELECTRONIC SYSTEMS offers skills n dial telephone systems, automatic 
and experience covering the complete electro tromechanical and electronic switching 
magnetic spectrum in the media of air, space, tems, central office and terminal equipment, 
water, ground. This integrated systems group in ind exchange voice, telegraph, and data 
cludes the capabilities of the 32 domestic and er transmission systems for wire, cable and 
international telephone operating companies in Ipplications, microwave relay and mobile 
the General System. This group offers the most ystems and advanced low detectability 
advanced equipment and development capabi! ecure communications systems. 


Data Processing and Display Systems 


Sylvania leadership in digital data processing is ping electronically driven electrolumines- 
typified by its most recent achievement: design t display equipments and systems. SYLVANIA 
and development of MOBIDIC. This solid state, _ [ TRONIC SYSTEMS has subsystem manage- 
mobile computer will give field armies real-time t and development responsibility for the 
solutions to many intelligence and reconnais- ita processing portion of the Air Force BMEWS 
sance problems, almost instantaneous answers program, including new and advanced concepts 
to operational problems involving logistics, inven f 3-dimensional data take-off circuitry and 
tory control, etc. Syivania has also pioneered in pment. 


Detection and Tracking Systems 


SYLVANIA ELECTRONIC SYSTEMS has an ad gement and development responsibility for the 
vanced capability in high resolution, electron Army's AN/MPQ-32, a mobile artillery detection, 
ically scanned radar. Example: Sylvania has man- tracking and fire control system. 


Intelligence and Reconnaissance Systems 


In recent years, Sylvania has developed numerou pment. In addition, Sylvania is develop- 
types of broadband receivers, signal analyzers, 1 managing several other highly classified 
and sensing devices across the entire spectrum ns in this area. 

Advanced anti-intrusion devices are now under 


Electronic Warfare Systems 


Sylvania leadership in electronic warfare is ges the passive defense system for the 
typified by its advances in countermeasures and 8, and maintains a quick-reaction capability 
counter-countermeasures against all known acility for Army ground-based electronic 
types of electromagnetic radiation. Sylvania warfare activities. 


FOR FULL INFORMATION on how Sylva tronic Systems might be of special serv- 
ice to you, please call or write Sylvania Elect Systems, a Division of Sylvania Electric 
Products Inc., Waltham, Massachusetts. 





SYLVANIA ELECTRONIC SYSTEMS 


Government Systems Management 


for GENERAL TELEPHONE £ ELECTRONICS 








WEAPON DIRECTION EQUIPMENT 


Beach 





Mk 111 COMPUTER 


Fire Control by SPERRY 


When the Navy’s first nuclear-powered 
surface ship—the USS LONG BEACH—joins 
the fleet, she will have a cruise capability 
of better than 30 knots, with virtually 
unlimited range, and she will be armed 
with the surface-to-air Talos and Terrier 
missiles. The most advanced ship of her 
kind, the “CGN-9” will have the most 
advanced shipboard missile control 
equipment: Sperry. 

Forward, Sperry SPG-55 
guidance radar directs the Terrier mis 
sile. Aft, Sperry SPG-49 super-radar 


missile 


SURFACE ARMAMENT DIVISION, 
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controls the longer range Talos missile. 
Amidships, and in the protected below 
deck region, are the brains of the sys- 
tems, the computer complex. The Sperry 
Weapon Direction Equipment (wpe) 
evaluates target threat and decides which 
missile to fire at the selected target. The 
Sperry Mk 111 computer reads target 
position data from the SPG-49, calcu- 
lates the best flight 
path, and positions the guidance beam 
generated by the Sperry SPW-2 Radar 
Chen it evaluates “kills.” 


missile-to-target 


ANY. DIVISION OF SPERRY 


With her combination of speed, range, 
firepower, and advanced Sperry fire con 
trol and navigation equipment, the LONG 
BEACH will make a formidable argu 


ment for peace when she joins the fleet 


PEARY 
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methods, it offers the advantage of work- 
ing on non-conductive materials as well 
is on those that are conductive. Also, it 
works well on brittle materials. Basic 
elements in ultrasonic machining are a 
shaped tool and an abrasive slurry. The 
surface of the tool is vibrated at high 
frequency and low amplitude and drives 
the abrasive at the work piece. The 
abrasive nicks particles out of the work 
piece, following the pattern of the driv- 
ing force or shaped tool itself 


Jet Methods 


For the future, two machining meth- 
ods that now appear to hold much 
promise are the plasma jet and the 
high velocity liquid jet. While it is still 
to carly to evaluate these techniques, 
Dr. Merchant and others believe that 
they merit feasibility studies to explore 
the full potential they offer in them 
selves or as forerunners of new machin 
ing methods for the 1970 penod and 
he yond 

The plasma jet basically is a highly 
constncted beam of ions. An arc is 
truck between an anode and a cathode 
Che fluid, gas or liquid, surrounding the 

ithode cools the outer area of the ar 
ind forces the current flow into a nar 
row beam in the center of the ar 
In effect, the fluid also serves as an in 
ulating and stabilizing tube around 
the constricted arc that in one applica 
tion comes out through an opening or 
nozzle in the cathode. As it emerges, 
the plasma jet is at temperatures ibove 
10,000F, sufficient to vaporize any 
known material. ‘The jet cuts through 
metal plates rapidly and_ reported); 
produces a much cleaner cut than con 
ventional flame cutting. As a cutting 
nd plating) tool, the plasma jet is 
ilready being marketed by Linde Co.. 
i division of Umion Carbide. But this 
technique is believed to have a machin 
ing and metalworking potential well be 
vond its present application 


High Velocity Jet 


The high velocity liquid jet, still in 
the carly exploratory stage, is a mechani 
cal approach that appears to have prom 
ise for machining non-conductive ma 
terials, particularly the ceramics. Scien 
tists, following the lead of nature in 
the effects produced by raindrops on 
high speed aircraft, have demonstrated 
that water driven at supersonic speeds 
igainst high strength steel will pit and 
erode the metal. The question, says 
Dr. Merchant, is whether the rate of 
metal removal can be raised to a com 
mercially useful level bv, sav, injecting 
ibrasive into the water jet 

In evaluating any machining method, 
the rate of stock removal is generally ac- 
cepted as the most important parame- 
ter. This relates directly to overhead 
ind labor costs. More specifically, as 
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For accurate, reliable acceleration measurement... 


PRECISION 
LINEAR 
ACCELEROMETERS 


Smallest and newest addition to 

a re ru ed Pacific's line—it delivers 2% accuracy 
over a — 10 to +306 range. Features 
silicon fluid damping for unsurpassed 


+4 ] shock and vibration immunity 
an rig } a Overall size 1.1°W x 1.5°L x .8”D. 


Potentiometer pick-off. 


Series 4205 


Pacific’s family of acceleromet 
designed, developed and tested t et Series 4206 
almost any acceleration meas 
requirement. Their custom des 
vides excellent reliability and a 
for many critical application 
bining features of lightness wit 
precision characteristics. 

For increased Accuracy to 1% or less 
To save you time and money y of ; under rugged environmental conditions, 
Pacific’s accelerometers can be incorpo- Originally designed for use in an 
anti-missile missile, this unit features 
temperature compensated damping 
stage. =: mechanism using silicon fluid. 


rated into your own designs at an earl} 


Each of the basic models illust: 

the right is representative of a : 

similar units which vary only i tput hi Series 4201 

characteristics. They are available ar sight end tutte... 

were developed to satisfy a s] e- i This ministure 

quirement but can now be consider accelerometer is a 

standard production items...con tel; versatile, high production 
d alified roved in act instrument with unusual 

tooled, qualified, proved in a Seaibitity of éncton 

..ready for immediate order. and performance 


, characteristics. Main- 
For complete information on a Seine aemaniin shanels 


accelerometer designed to your own 1 thru long service life. 
quirements ...or on a modification o , Potentiometer pick-off. 
these units, WRITE TODAY. 7 v4 

neering skill and creative al 

Pacific Scientific are at your serv 


PACIFIC SCIENTIFIC COMPANY 
Creative 


Manufacturing fa : P.0. Box 22019, Los Angeles 22, California 
and Development , San Francisco « Seattle « San Diego 
of Flight Safety ; Portiand « Denver ¢ Arlington, Texas 


Equipment = Representatives: Eastern U.S.: Airsupply-AeroCo. 
and Controls a Canada: Garrett Mfg. Ltd. 
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AVAILABLE NOW FROM Ti 


100:1 


semiconductor networks 


Now—3 years ahead of industry's expectations — 
Solid Circuit semiconductor networks from Texas Instru- 
ments for many of your high-reliability miniaturized systems! 


Solid Circuit networks are a major departure from conven- 
tional components because they integrate resistor, 
capacitor, diode, and transistor functions into a single 
high-purity semiconductor wafer. Protection and packaging 
of discrete elements is eliminated, and contacts between 
dissimilar materials are reducing element 
interconnections as much as 80% . 
been reduced to one-tenth those required for the same 
circuit function using conventional components, 


minimized, 
Fabrication steps have 


itt tthe mannan craaaniaeans 


SEMICONDUCTOR NETWORK CONCEPT 


The concept of a semiconductor network is the rela- 
tion of conductance paths in a semiconductor to the 
classical circuit elements, establishing an orderly 
design approach based on circuit knowledge. In this 
manner, semiconductor networks may be designed to 
perform the functions of a wide variety of existing 
circuits. Through the proper selection and shaping 
of semiconductor conductance paths, it is possible 
to realize such electronic functions as amplification, 
pulse formation, switching, attenuation, and rec- 
tification. 


An assembly of 13 Solid Cirewit networks, 
actual size, performs a full serial adder 
function, replacing 85 conventional compo- 
nents with a 100:1 size reduction. Weight: 
1.5 gm. Volume: 0.02 cubic inch. 


*Trademark of TEXAS INSTRUMENTS INCORPORATED 











TEXAS 


SEMICONDUCTOR -COMPONENTS DIVISION 


Only a few process steps and time-proved TI mesa produc- 
tion techniques permit a high degree of process control 
in Solid Circuit network fabrication. The result of these 
facts: reliability is built into each Solid Circuit network. 


If you need to reduce equipment size and weight —or to 
design a more complex system in the same size —inves- 
tigate Solid Circuit networks for your missile, satellite, 
space vehicle, and other microelectronic programs. Tl 
engineers are ready to custom design this concept to your 
requirements. Contact your nearest TI Sales Engineer 
today. The TI Type 502 Solid Circuit network is imme- 
diately available for your evaluation, 





TI Type 502 silicon Solid Cirewit network is intended for binary counter, Nip flop 
or shift register applications. The dimensions of the giass-to-meta!l hermetic. sealed 
package are 0.250 1 0.120 x 0.030 inch 
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pointed out in Lockheed’s report on 
ultra speed machining, if present meth 
ods of machining are not improved, it 
would take four to 10 times the amount 
of machines, floor space and manhours 
to build a high performance airplane 
out of high strength, thermally-resistant 
alloys as it now takes to work aluminum 
alloys. At the present time, aluminum 
ind magnesium alloys are the 
easily and rapidly machineable of all 
aircraft materials. In some instances, 
where the job can’t be done 
as well—for example 


most 


of course 
another way or 
drilling with 
comes a secondary consideration 
While these new machining devel 
opments are of value to many indus 
tries, their greatest importance is gener 
illy agreed to be for the aircraft and 
where the number of fab 
getting bigger and 
smaller. This and 
work to future 


in clectron beam—cost be 


missile field 
ricating problems are 
the production runs 


the importance of th 


wa 





United States space and militai 
are the main reasons for govern 
Air Force, in particular—sponsor 
much of this work 

Without the many developm 
tracts from AMC's Manufact 
Methods Division, declares on 
trial machinery representative 
today’s advanced flight system 
have to be built largely by hand 
could be built at all. Whil 
tion out of Russia is spotty, it 
ally felt that 

the Soviet Union are at 
par with the work in this count 

Ihe outlook for 
ment in machining 
yptimistic one. Beginning with 
feed in 1820, Dr. Merchant p 
the trend of manhour requirer 
moved teadil 
proximately 1935 on, requiré 
hours have been cut in half 
gn of leve 


machining deve 
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methods h 
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Able Star Propulsion System Prepared for Firing 


Acrojet-General technicians prepare the 
company’s Liquid Rocket Plant, 


Able Star propulsion system for test firing 
Sacramento, 
used with the Thor missile to orbit ARPA-Navy Transit satellite 


‘ 


Calif. The liquid-fueled second stag 
Able Star is the first 


pulsion system to employ precision guidance and an engine with restart capability 
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EFLON 
'UBING 


rr 
mechanical 


~ — 
omy “4 - 


h 
ar wens 


‘ 
* 


chemical 


| 


aeronautical 


For toughness and flexibility over 
the wide range of —-90°C te 250°C, 
as well as chemical inertness, non- 
flammability, abrasion resistance, 
zero moisture absorption—and of 
course superior electricals—you 
know to choose TEFLON*® tubing. 
And for precision manufacturing 
and inspection, Teflon and other 
tubings bearing the FLEXITE label 
conform to Markel's high standards 
of excellence. Ask for samples. 


<_ > 
*Du Pont Trademark 


ie i 


Vr « 
‘é & SOURCE for EXCELLENCE in 
>_< Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
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Three generations of ARMA computers: 
THE SECOND GENERATION 


an intellect 
that can think 
anywhere 


gation, making possible programming 


The systems of tomorrow will require 
digital computers that can think any- 
where —intellects that will remain su- 
perior in any environment 

ARMA 
tial guidance systems for the ATLAS 
ICBM —has accepted the challenge 
and developed a lightweight, second- 


already producing iner- 


generation digital computer appli- 
cable to al/ types of navigation. It 
can be used in space, atmospheric, 


surface, subsurface and ground navi- 


flexibility. 

This all-solid state computer, with 
no moving parts and using silicon 
semiconductors exclusively, has a 
memory that is non-volatile and has 
And this 
computer has substantially fewer parts 
than ARMA’s first-generation pro 


duction model, which has a test per- 


non-destructive readout 


formance unequalled by any other 


digital computer 


An even more sophisticated third- 
generation computer, surpassing the 
reliability of the first two with still 
less weight, will be produced in the 
future by ARMA. The reliability of 


all three generations will be assured 


by thorough testing in ARMA’s en- 
vironmental facilities — the most com- 
plete in the industry. 

ARMA, Garden City, N. Y., a 
division of American Bosch Arma 


Corp the future is our business. 


Attention, Engineers : Write to E.C. Lester, Emp. Supv., about career openings in R & D programs. 


AMERICAN BOSCH ARMA CORPORATION 
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Atlas Agena for Project Midas will be fired from this pad complex at Navy's Pt 


Arguello Pacific Missile Range facility. 


Atlas Agenas Will Be Fired From Pt. Arguello 


Work is being completed on a launch pad 

at U. S. Navy's Pt. 
facility for firing of the 
Midas 


system and 


complex Arguello, 
Calif... 
Atlas 
ballistic 
Samos advanced reconnaissance system satel 
Navy facility, part of Pacific 
is located adjacent to and 


AFB 


plex consists of two gantries and pads, al 


eventual 


Agena vehicles for infrared 


missile carly warning 
lite projects 

Missile Range 
south of Vandenberg Launch com. 
most identical to those used for the opera 
tional Convair Atlas ICBM. Complex, on 
Navy property, is under operational con 
trol of U. S. Air An attempt to 
launch Midas from Complex 1 into a polar 


I oree. 


orbit will be made here later this vear 


7 


Navy spokesman at Pt. Arguello said 
the facility also is the site for Project S 
the effects of 


26) and for w 


flare launches to study 
AW Apr. 4, p 


mospheric sounding rocket firings for At 


flares ( 


Energy Commission's Project Tumblew 
Firings for Project NERV 
research vehicle) also are scheduled 
NERV vehick 
three-stage, solid propellant rocket 
altitudes of 1,200 mi. and t 


an itt 


nuclear 


made from this site. 
will reach 
1,200 mi 
will be made 


Pacific Missile Range, of which Pt. Ar 
= 


downrange, where 


to recover the nos 


is a part, will have over-all responsi 


firings 


Navy radar site is below; at right is high altitude sampler rocket on its launcher. 
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How to take a longer look 





at air space 


Tomorrow's manned interceptor aircraft=- 
and even faster ones of the future-require 
radar navigation, target acquisition, arma- 
ment control and electronic counter-meas- 
ures systems of vastly greater scope and 
dimension than ever before. 

To fulfill this critical requirement Hughes has devel- 
oped a new advanced radar system which embodies 
many significant state-of-the-art advances. One of 
the most significant is a unique and highly advanced 
Traveling Wave Tube developed in the Hughes Labo- 
ratories. This tube’s two outstanding advantages: 
1) higher power to provide greater range; 2) broad- 
er frequency band width for operational flexibility. 
In addition, this new Hughes radar system will 
discriminate against ground return and will detect 
targets at extreme ranges. Designed to operate in a 
“hard” counter-measures environment, the system is 
radar augmented by infrared detection and tracking. 


One of the 
this miniat 
which can 


This radar 


setting Hughe 


first all-we 


MG series 
and fire ad 


Hughes MA 


of aircraft 
Although 
have beer 
ence is n 
Army a! 
3-dimensi 
rather th 


Hughes TA 


radar wh 
cal missi¢ 


Foreseeing the 


first to pr 
dition at 


some of 


Hughes Ad 
Department 
City, Calif 


| “innards” of the new Hughes system ig 
ed (1.3 cu, ft.) Hughes memory drum 
re over 1 million bits of information. 


stem is the latest of a series of pace- 
s systems. The Hughes E-1 was the 
er interceptor radar system ever devel- 


oped. The Hughes E-4 system first made possible the 


rocket lead 


llision attack. The Hughes E-9 and 
stems were first to automatically stage 
ced air-to-air guided missiles. And the 

1 system first provided complete control 
m take-off to touch down. 

r 16,000 all-weather interceptor systems 
luced to date. Hughes’ radar experi- 
ited to interceptor systems. For the 

Hughes is producing surface-based 
| radar systems which utilize electronic, 
nechanical scanning methods. And the 


RAN system utilizes a high-resolution 


ikes it possible for pilots to fly tacti- 
t low altitudes, in any kind of weather! 
needs of the future —and being the 
for them —is a deeply ingrained tra- 


Hughes. Perhaps we can help you solve 


radar system problems. Please write: 
ed Program Development, Marketing 
Hughes Airborne Systems, Culver 


nia. 


HUGHES AIRCRAFT COMPANY 
Culver City Segundo, Fullerton, Newport Beach, 
Malibu, Oceanside, Los Angeles, Calif.; Tucson, Ariz. 


Heart of the new Hughes radar system is this Traveling 
Wave Tube which provides greater power and a broader 
band width, 





WHY YOU SHOULD 


PROGRAM 
YOUR 
TESTING 


THIS BETTER WAY 


WITH EECo’s UNIQUE 
80-BIT BI-DIRECTIONAL ma 
PUNCHED TAPE PROGRAMMER “® 


For automatic programming of 
test equipment, the EECo TP-201A offers 
these decisive advantages over stepping 


switches or single-line 8-bit programmers: 


(a) Far more elaborate programs can be automated...up to 
240,000 bits per reel, presented at 80 bits per step. (b) Random 
or sequential access to any of the 3000 frames on each 250-foot 
tape. (¢) Provision for visual selection of program step. (Printed 
information on tape correlates with punched information). 
(d) Reduced training time and skill requirements for tape punch 
personnel. (e) Programs can be stored and re-used. (f) Small 


size panel is 6’x 11%?” depth below panel 5H? 


Tough Mylar tape contributes to improved reliability. No special 
punch needed. Bi-directional electrical drive system. Positive 


detent action for accurate positioning of tape. 


Other models available for automatic programming, process con- 


trol, and precision time base programming. W rite for data sheet. 


Anaheim Electronics Division 
Electronic Engineering Company of California 
1601 East Chestnut Ave.+ Santa Ana, Calif.» KI mberly 7-5501 > TWX: S ANA 5263 


MISSILE & AIRCRAFT RANGE INSTR NTATION © DIGITAL DATA PROCESSING SYSTEMS 


COMPUTER LANGUAGE TRANS TOR ECIA CTRONIC EQUIPMENT 


Joint R&D Effort Made 
On Hybrid Rocket 


Grand Central Rocket Co. and th 
Marquardt Corp. are conducting a joint 
earch and development program ot 
the hybrid rocket motor. The compan 
funded program is concentt ited on the 
lopment of a high-performance 
flexible propulsion system, a combin 
tion of the solid and liquid fuel 

Grand Central has cast 32 solid pro 
pellant hybnd motors and transported 
them to Marquardt where they wer 
combined with the liquid oxidizers and 
successfully test fired. The hybrid 
motor combination consists of thre« 
mayor parts 
e Liquid oxidizer storage tank 
¢ Solid propellant grain. 

@ Ignition throttling device. 

Gas is transmitted under pressure to 
the liquid oxidizer storage tank. The 
tomized oxidizer flows from the storag« 
tank into the combustion chamber, en 


ibling hypergolic ignition and stabk 


ig 
burning of the solid propellant grain 
in the chamber 

\n off-on control svstem regulating 
flow of the liquid oxidizer permit 
thrust and maneuverability of the rocket 


ont 


SAC Fires Atlas ICBM 
From Horizontal Pad 
Vandenberg AFB, Calif.—Operational 


\tlas intercontinental ballistic missil 

fred in the first Strategi 
ind combat training launch 
ted from a horizontal st 


pad resembles a coff 


, ; 


ingular-shaped concr 
wilding with a steel sliding roof 
Ihe Atlas ICBM was launched 
SAC crew from a Vandenberg-trained 
f missilemen who will man the 
64th SAC Missile Sqdn. at Franci 
I. Warren AFB, Cheyenne, Wvo. Th 
hot also was the first to employ th 
fined MOD III radio inertial gui 
ince system which will be used in hor 
zontal launch complexes 


Rocketdyne Has Achieved 
Controlled Thrust Motor 


North American Aviation’s Rocket 
lyne Division at McGregor, Tex. ha 


ichieved controlled thrust variation 


solid propellant rocket motor in 
npany-sponsored research program 
Engineers with the division’s solid pro 


yperations have designed and 


oper 
d a new controllable nozzle that 
cly varied the thrust of a soli 
nellant 1 tor 70) t 
pcilant motor Thrust was first 
wered, then increased over the ap 


proximate range of 700 to 1.200 Ib 


' 
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FOR THE AIR FORCE, MSVD 
engineers test three-axis 
stabilization system. Lamp 
simulates Sun. Similar sys- 
tem will assure station-keep- 
ing capability in orbit of U.S. 
communication satellites. 


a”: 


MISSILECSAAND SPACE | ...center for missile and space technology research 


VEHICLE 


DEPARTMENT 


and development at General Electric 


Progress in space vehicle navigation 


As space vehicles probe further and further away 
from the Earth, and as their missions become 
more and more complex, the need for accurate, 
high-precision space navigation and control 
becomes increasingly vital. 

General Electric Missile and Space Vehicle 
Department engineers are now developing and 
testing space vehicle control equipment for the 
24-hour-orbit communication satellite program. 
They have already designed and flight-tested on 
space vehicles a three-axis stabilization system as 
well as orbit computation and correction tech- 
niques. Using the Earth and Sun as reference 
points, this MSVD three-axis system successfully 
controlled the attitude in space of U.S.A.F. Atlas 
and Thor re-entry vehicles during a major portion 


of their ballistic flights. The control accuracy at- 
tained on these flights could be duplicated on 
flights further into space, using other planets and 
stars as check-points. 

For more information about MSVD’s space 
navigati und control work for the Air Force 
and its other contributions to U.S. space 
technology progress, write to Section 160-73, 
General Electric Missile and Space Vehicle 
Department, Philadelphia 4, Pennsylvania. 


GENERAL @@ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 
A Di nent of the Defense Electronics Division 


Scientists and Engineers interested in career opportunities in Space Technology, contact Mr. T. H. Sebring, MSVD 











Report on Developments of 


New Fansteel §2 Metal 
in Elypersonic Vehicle 


Prototypes 


Design and development work on 
hypersonic flight vehicles by Boe- 
ing Airplane Company and other 
missile and airframe manufac- 
turers has indicated some impor- 
tant use-possibilities for Fansteel 
82 Metal. This new columbium- 
tantalum-zirconium alloy was 
among the materials fabricated 
into prototype leading edges for 
materials capability evaluations 
at 2000°F and over. Results veri- 
fied Fansteel’s own tests proving 
the metal’s high strength-to- 
weight properties at elevated tem- 
peratures. 


Excellent Oxidation Resistance 


Exhaustive tests in the Fansteel 
laboratories prove Fansteel 82 
Metal far superior in oxidation 
resistance to pure columbium. Cal- 
culated on the basis of weight gain 


during exposure at 2000°F in air, 
82 Metal is ten times as resistant 
as the pure refractory metal. Six- 
teen-hour, 2000°F test in flowing 
air showed remarkable low scal- 
ing of 0.01 cm. 


Tensile Properties of Sheet 


The encouraging results of Boe- 
ing’s prototype tests indicate 82 
Metal's suitability for airframe 
and missile material. Average ten- 
sile properties are shown below. 


Fansteel 82 Metal Easily Formed 


In addition to its high tempera- 
ture properties, 82 Metal has 
excellent fabricating characteris- 
tics. Ductile welds are made with 
little or no tendency to fracture in 
heat affected zones. It is easily 
fabricated at room temperatures, 
as worked or annealed. Its melting 


TENSILE PROPERTIES OF SHEET 





TEMPERATURE 


Degrees F ATMOSPHERE 


ULTIMATE TENSILE 
STRENGTH, psi. 


ELONGATION 
% in Lin 


YIELD STRENGTH 
.2% offset, psi 





70-80 Air 
1800 Argon 
2400 Argon 











76,000 
59,000 
19,000 


65,000 12 
53,000 1.5 








15,000 14 








Photos Courtesy of Boeing Airplane Company 


te 


Welding the Boeing prototype in 
on inert atmosphere chomber 
using tungsten inert gos process 


point is 4550°F and density 10.26 
grams per cc (0.371 Ib. per cu. in.). 


Design and Engineering Help 


Fansteel engineers and metallur- 
gists are now working with many 
other firms in adapting Fansteel 
82 Metal to specific areas. They 
will be glad to cooperate with your 
own designers and production 
people in studying and applying 
this useful new metal. Just send 
us your print or part sample, or 
call in the Fansteel representative. 


Available From Stock 


For experimental purposes... 
Fansteel 82 Metal is available 
from stock in ingots, forgings, bar, 
rod, plate and sheet. Let us keep 
you informed of developments 
concerning this new alloy as they 
occur. Write for the latest techni- 
cal bulletin, 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 











AERONAUTICAL ENGINEERING 


CONSTRUCTION of all-glass fiber rotor blades utilize thin glass fiber ribs which are spaced about 3 in. apart and have 3} in. flanges 
top and bottom to pick up thin glass fiber skin. Servo blade used to change rotor blade pitch will have similar glass fiber construction. 


First Glass Fiber Rotor Blades Tested 


By Michael Yaffee Parsons’ rotors will also u now made from sheet metal. Stone ad 
plate on the root end where t mits that it is still too early to deter 
First all-glass fiber rotor blades will ittaches to the hub mine the practicality of making large 
x flying within a vear, most likely on iccessful demonstration of lastic sections on a production basis 
n Umbaugh U-18. Other airframe lasti n structural 1 Many engineers feel that it will not 
indidates expected to follow shortly ar ions, where the oscill prove feasible 
the Kaman H-4 rtol Zla ( ign 0 ec On 
Bell H-40 helicopter ructural member, has open 
f plastics in oth f Chief drawback to production of plas 
( pter. Kaman’s chi ic components is the hand lay-up in- 
fiber blades for si rman Stone, believes that ved. Each unit must be set up | 


Production Problems 


} 


for flight productior pancls made from ¢ hand on individual molds and 
n testing its new all would be at least cc mpetitive wit Chere is little opportunity to take 
blade for a vear and 
ld start producing proto 
in another year. Sikor- 
tr hand, which has made 
fiber blades in the last 
plans to stay with its 
r. Sikorsky is finding in- 
1 the glass fiber in other, 
ipplications where the 
ritical, such as the heli- 
siliary floats, and is experi- 
menting with the use of glass fiber in 
tips and trailing edges of its all- 
luminum rotor 


Expected Advantages 


expected advantages of the new glass 
rotor blades are lower cost, lighter 
eight and longer life. The latest step 
n an evolution that has seen the grow- 
placement of wood and metal ro- 
tor blade components by reinforced 
lastics, the new blades now use rein- 
forced plastic for structural as well as 
non-structural members, from root to 
tip, except for the rubber or steel abra- 
ion strip on the leading edge, protect- © THICK-WALLED root end of Kaman’s all-glass fiber rotor blade is reinforced top and bottom 
ing the glass fiber from rain erosion with glass fiber cheekplates, Holes are for the grip retention bolts. Blade radius is 234 ft. 


ng re 
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Helping to guarantee a vital 


“something” for a rainy day 


ee ‘hallicrafters 


The effectiveness of America’s defense “umbrella” — today 
and tomorrow—depends on instant availability of superior elec- 
tronics weapons. 

For over seven years, the Hallicrafters company has been 


answering this urgent need with ,.QRC—Quick Reaction 

Capability. 

For your electronic requirements ... from single circuit to ENGINEERS: Join our rapidly expand- 

complete system . . . for application on land, sea, air or space ing QRC team now. For complete 
° WE . i s ™ ° information address your inquiry to 

en Hallicrafters QRC can provide you with this unique design William F. Frankart, Director of Engi- 

and production service in electronics. neering. 


Nallicrafters @ company 


MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 


URGENT PROBLEWMW S RELIABLY SOtuvé oO 
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vantage of the benefits offered by high 
speed, highly automatic machining. On 
the other hand, as Stone points out, 
helicopter production still requires 
many manual operations. When ma- 
chining or finishing of glass fiber com- 
ponents is necessary, the resulting dust 
also presents a problem. The workers 
must wear masks for protection against 
silicosis; generally they are given bon- 
uses and benefits such as shower time 
for this work 

More important than the dust prob- 
lem are the processing pitfalls to be 
voided 

Chief among these, according to 
Parsons engineer John Carson, are 
the selection and application of the glass 
fibers from the thousands of types avail- 
ible, the selection and mixing of the 
bonding resins, and finally the problem 
if maintaining structural umformits 
from one lay-up to the next. Also, al 
though not a disadvantage, the plastics 

) not offer anv advantages in raw mate- 

ils cost 


Advantages 


Glass fiber rotor blades do offer 
merous and significant advantages 
mpared with present metal and wood 
lades, which far outweigh the ma- 
terial’s drawbacks, savs Kaman 

\lost important of these are the fol 

ving 

® Less weight. Glass fiber rotor blades 

expected to be about 10% lighter 
than comparable present blades. This 
hould result in a gain of 4-5 hp. which 
in be used to increase payload, speed 

ind altitude =performance. On a 
trength-to-weight basis, according to 

the company, glass fiber is better than 
iluminum, magnesium, titanium, steel 

ind even the honeycomb structures now 
used in some rotor blades. 

e Lower cost. Primarily as a result of 
ivings in development time and tooling 
ists, glass fiber blades are expected to 

run 10% or more under present blade 
ists. During development, for cx- 
nple, modifications can be made 
imickly simply by laving on additional 

fiber cloth. Long delays for new 
nd expensive forging and extrusion dies 
used in fabricating aluminum blades are 
tnecessary 

© Longer life. Owing to their greater re- 
‘istance to fatigue, chemical corrosion 
ind fretting, glass fiber blades will have 
1 longer useful life than most current 

blades, says Stone 

e Greater safety. Every strand in a glass 

fiber cloth acts as an independent load 

carrying unit. When fatigue occurs, a 

few strands mav break, but there is not 
in immediate failure of adjacent fibers, 

i.c., there is no immediate crack propa- 

gation as in metal structures. 

e Easier inspection. Before glass fibers 

fail, they change color. A complete 

visual inspection can be made while the 
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RACK-AND-PANEL CONNECTORS 
THAT ARE SELF-ALIGNING 














For detailed information 

on the only complete line 
of environmental cylindrical 
rack-and-panel connectors 
contact your local Deutsch 
representative today 

or write for data file H-5 


The Deutsch Company 
ELECTRONIC COMPONENTS DIVISION 
Municipal Airport - Banning, California 





ER SYSTEMS 


MINIAPS 


solid-fuel turbogenerator weighs only 4% pounds 


he version pictured weighs only 4% pounds, 
yet produces 60 watts of power for 90 seconds 
duration. Other versions produce up to 200 
watts. Duration of outputs can be varied by 
increasing or dec ng size of propellant grain. 


Chis miniature solid-fuel turbogenerator was 
developed within 4 months by Tapco for such 
functions as fuzing, telemetering and guidance 


it is a compact, lightweight, self-contained 
and self-regulated secondary power system 


It operates reliably in temperature ambients TAPCO’s man\ 
160 sign and manufact of turbo-machinery was an 


e development of MINIAPs. 
Other TAPCO | r systems, now operational 
classical missile APU’s, 


of experience in the de- 


from —65° to 

MINIAPS uses hot gas generated by solid fuel important facto! 
to power a turbine that drives an electric gener- 
ator at 60,000 rpm. Turbine and generator are or under test 
on a single shaft. Five outputs of AC and D¢ hydraulic actu 


are produced, with AC frequencies strictly solar and nu¢ r systems, solid-fuel and 
hydrazine gas tors, and re-entry turbines 


hot-gas actuation systems, 


governed by transistorized speed controls 


TRW 
AEE ICT: 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


Dept. AW-560 « Cleveland 17, Ohio 


ns 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT 
AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INI 














rotor blade is still on the helicopter Servo flap used to change the pitch blade on a whirlstand in which it is 
i of the rotor blade will have sim matched, on the other side of the hub, 


without sending it back to the s 
for a complete metallographic inspec 


tion. This again means a savings in 
man-hours and money. Current Tests ‘his will enable the company to 


e Greater impact resistance. Glass Kaman’s all-glass fiber blade ietermine quickly the dynamic differ- 
fibers’ higher modulus of resiliency many of the same fiber orientation ences between the two blades as well 
should result in less damage to the blade —_ construction techniques now used is modifications needed to make the 
from the impact of foreign objects such one of the company’s current pri glass fiber blade equal to the present 
as stones and hangar mas tion blades, which has a glass fiber » production blade in performance, since 
e Easier repair. The case of fabricating spar with a wood core. Several vea f it will be designed to meet the same 
glass fiber structures will permit crew _ tests and operation of the combinat pecifications. Results so far have been 
chiefs to make many minor repairs that rotor blade, says the company, promising, says Stone; the company 
now necessitate removal of the rotor vielded a great deal of data that is hig feels that the all-glass fiber blades will 
blades and return to the factory for applicable to the new, all-glass f nore than do the jobs now being done 
overhaul. Kamen will supply repair kits blade by any of the rotor blades presently im 
with uncured glass fiber cloth and in- At present, Kaman is testing it use, 
struction manuals 

Several types of glass fiber materials, 
varving widely in the orientation of the 
fibers within the fabric, have been avail- 
able for several vears. But before rotor 
blade manufacturers could use the glass 
fibers, they had to determine which ma 
terials offered the fiber orientation best | advancement 
suited to the loads imposed on a rotor in instrument 
blade, how to load-orient the fabric in 
lay-up, and which resin mixtures would 


best bond the glass fiber fabric lavers illiamperes 


OIRECT CURRENT 


glass fiber construction. to a current production model rotor 
blade. 

















Structure of New Blade 


Basically, Kaman’s new blade consist 
of a hollow D-shaped laminated glass 
fabric spar, thin glass fiber ribs, a thin 
transluscent glass fiber skin, phenolic 
dowels, a neoprene rubber coating for 


the leading edge, and its own bonding 3 
‘ La iy — 
resin formulations based on epoxies and MM-1 MEDALIST méfer 
nolvamide Today's most readable, modern minia- 
; ; } ture meter. Shielded — no error from 
At the root end, where the vibrator magnetic ponels. Rugged Moron Coaik- 
ind static loads are greatest, the spar ial mechanism. Max. weight 1.6 oz. a 
of .5 in. This tapers oli standard ranges, various colors. 
gradually to .15 in. at station 90, con Ghee belo meting. Sete on sequent 
5 , Marion Instrument Division, Minneapolis- 
tinues at this thickness to station 150, Honeywell Regulator Co., Manchester, 
iper down to .09 in. at the New Hampshire, U.S.A. In Canoda, 
tip Honeywell Controls Limited, Toronto 
1 torio 
The thick root end of the spar 7, Cute 
onsists of 50 lavers of glass cloth 
Number 181 glass fabric, which has 
equal strength in longitudinal and trans 


verse directions, is used for the outer Honeywell 
most and innermost lavers. For the ma- yom Tut we Couttal 
A> 1c vurune | Ee 


ACTUAL 
SIZE 


has a wall thickne 


ind then t 


jority of plies—those in between—No ERING T he tpesn 
143 glass fabric which is strongest in 
its longitudinal direction is used 


In the root retention area, the struc a ) the 
ture is reinforced top and bottom with = Calling 
glass fiber cloth-glass fiber roving (fibers \. ~ ' 
ire unidire tional, not woven as im ARG SERVICE STEEL WAREHOUSE! 
cloth) cheekplates, increasing the over Rp \ : 
il root wall thickness to approximatel, \: A THERE’S ONE NEAR YOU 
63 in. The phenolic dowels are used BUFFALO CHICAGO CINCINNATI DETROIT LOS ANGELES 


inside the hollow root end as spacers 
for the grip retention bolts. Over-all 
iainee!| AIRCRAFT_JUBING 
234 ft ; a 
Glass fiber ribs are spaced approxi- as Ores 


aso 
ert 
ly 2 . > \ 
mately 3 in. apart. They are made from SERVING THE AIRCRAFT INDUSTRY \ $** 
No. 181] glass fabric and are two and 


id Ry Oph ~~ 18] glass brie | Ss | > R V | C i > Ss T | > > | F Div. 


kin VAN PELT CORPORATION ~- Mill: ADRIAN, MICH. 
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crack an egg: 


or shape # 


a missile # 


$ 


100,000,000 Ibs. : 


of pressure —so delicately : 

controlled that it can; 

be made to crack the # 
shell of an egg. 

Use the fabulous forces: 
of present day forging 4 
skills to crack the 4 
barriers of space —=4 
weight, strength, * 
high temperatures. ¥ 

Forge the future," 

today. 


ALUMINUM MAGNESIUM 


HARVEY, ILLINOIS 


DETROIT. MICHIGAN 


FORGING 


STEEL TITANIUM 


BERYLLIUM 
AND OTHER UNCOMMON MATERIALS 


WORCESTER, MASSACHUSETTS 


GRAFTON. MASSACHUSETTS 


MOLYBDENUM COLUMBIUM 


FRANKLIN PARK. ILLINOIS 
FORT WORTH. TEXAS LOS ANGELES. CALIFORNIA 





Navy Tests A2F Low-Level Attack Bomber 


Calverton, N. Y.—Grumman’s new 
side-by-side two-place, twin-jet A2F-1 
Intruder, the 17th combat model the 
company will deliver to the Navy, is a 
carrier-based low-level attack bomber 
capable of maintaining Mach .9 at sea 
level (AW May 2, p. 31) 

The A2F-1, a swept-wing long-range 
aircraft, is powered by two Pratt & 
Whitney J52-P6 turbojets, each of 
which delivers 8,500 Ib. thrust. Variable 
tailpipes (adjustable) can be lowered 
about 30 deg. for STOL effect during 
takeoffs and landings, giving a 10-kt 
speed reduction under the norm 

Navy, which has eight A2F-ls on 
order, took delivery of the first during 
ceremonies here Apr. 29th. Four air 
craft will be delivered this calendar year 
and four the next, all for test purposes 

A2F-1 INTRUDER, Grumman’s 17th combat model, has flown from 80 kt. (stall) to Mach The first Intruder made its eighth flight 
9 at sea level. Empty weight is 24,000 Ib. Maximum gross weight is 54,000 Ib during acceptance ceremonies, at which 
time it had flown 8 hr 

Slow-flight capabilities were evi 
denced during a fly-bvy by Grumman test 
pilot Robert Smyth. Empty weight 
of the Intruder is 24,000 Ib. Maximum 
gross weight is 54,000 Ib. At a fairl, 
light weight, Smvth had the A2F-1 
airborne after a roll of ipproximatel, 
1,200 ft. Rotation speed was reported 
at 100 kt 

Intruder demonstrated a good rate 
of climb and a_ slow-speed, close-in 
105-kt pattern wth tailpipes deflected 
about 30 deg. Flaps have been most ef 
fective at 40 deg. extension 

Though optimum speeds have not 
yet been reached, the A2F-1 has been 
stalled, clean, at 125 kt. With power, 
gear and flaps down, the aircraft has 
stalled at 80 kt. Controls are similar 
to those of Grumman's F11F-11} 

During static display at Calverton the 
A2F-1 was fitted with external stores 
Three Mark 84, 2,000-lb. GP bomb 
were mounted outboard on cach wing 
and under the belly Iwo Martin 
ASM-7 Bullpup missiles were mounted 

POWERPLANTS for the A2F-1 consist of two Pratt & Whitney J52-P6 turbojets (above), inboard on cach wing. Armament prob 
each delivering 8,500 Ib. thrust. Variable tailpipes (below) can be lowered 30 deg. for ably will include the Temco Corvu 
STOL effect during takeoffs and landings. Pattern speed approximates 105 kt. XASM-N-8 air-to-surface missile 

Design of the Intruder meets Navy 
requirements that included capabilities 
for extended range, low-altitude nuclear 
missions, including limited brush-fire 
war. Completely obscured targets arc 
visually represented to the pilot and 
radar operator through the aircraft's 
clectronic integrated display system 

The integrated display system also 
provides data for the A2F-1's digital 
integrated attack navigation system 
(DIANE) 

A2F-1 is being developed under the 
first “cost-plus-incentive-fee” contract 
totaling $101,701,000, to be adminis 
tered by the Navy 





FIRST test of a complete life support system was made by Courtney Metzger, shown preparing to eat food from a plastic squeeze tube 


at left. He was observed around the clock during the seven day test. On completion, he was greeted (right) by his wife and children. 


Hermes Tests Zero-G Capsule Equipment 


By Evert Clark Project Hermes, completed 1 Hermes also was the longest simu 
at Air Research and Development ted space flight in which a man has 


Dayton—Seven-day manned test in a mand’s Wright Air Development | mained for seven days in an almost 
, 
‘ 


caled « ipsule has demonstrated that a ion here, was the first combined t mpletely self-sustained, or “closed,” 
life-support system capable of operating a number of life-sustaining sul t vironment 
in the weightlessness of space could be designed and engineered on o [he project was conducted by what 


built now, Air Force researchers be principles that would be valid » the Engineering Development 


heve zero gravity conditions Branch of the former Aerospace Medi- 





FOOD warmer (left) heats plastic tubes. Plastic sponges in vacuum box (right) distilled Metzger’s urine in the recycling system. 
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= 


week delivery 


BUORD items... 


Now 2 to 3 


‘on popular 


and in production 


Mark 7 


Mark 7 fh 
Mark 12 


Mark 


Mark |! 


Mark 


The 


quantities! 


Size 15 Servo Mot 
Size 15 Servo Motor 

Size 15 Motor Generat 
Size 15 Motor Generato 
Size 18 Motor Generato 

... Size 18 Motor Generat 

(For transistor circuits) 


addition of our second factory 


means delivery in six to twelve weeks 
on many other G-M Servo Motors 
and Motor Generators as well; sizes 
8 to 18, including other BuOrd items. 


*Now Bureau of Naval Weapons 


Ask also for 

full information 

G-M Recommended 
Specification No. 665 
and Catalog 


M Servo Motors 


G-M LABORATORIES INC 


4328 N. Knox Avene « Chicago 4! 


cal Laboratory. Under the current re 
organization of WADD, the laboratory 
has been renamed the Acrospace Medi 
cal Division, with three separate labora 
tories—biomedical, behavioral 
and life support. The life support lab 
oratory is now divided into a sustenance 
branch, a cabin equipment branch and 
1 protecting branch 

Courtney \ Metzgcr, 40-vear-old 


laboratory engineer who coordinated the 


Sciences 


project, also served as the subject for the 
simulated flight. ‘The 
conical shape approximating that of an 


capsule was a 


Atlas missile nose cone and measuring 
nine feet high and seven fect at its bas 

Since the test was 

technical feasibility of the prin 
the equipm 

and weight of th 


intended to 

ol Bog rn 
signed into n 
with size 


was secondary 


Major Objective 

Perhaps the most important object 
of the test was I 
vith no moving parts could perform th 


to see whether a svste 


task of regenerating oxvgen and , 
ing water vapor and odors. R | 
potassium superoxide, a 


powder that is 


| oOmmect 


n quantity 
sium superoxide ha 
purifier in USAI 
masks. but alw 
tem awh ed ven 
ventilatic was not 


ly 


tilat 


lir movement foal the parti 
differential between th 
lioxide level in the capsul 
rbon dioxide level in the cabin 
taining the potassium 
the filtering action to take pla 
The filtering 
the test after 24 hr. Original 
reen and giass-cloth-covered 


supcroxid 


system caused 


mtaining the superoxid 
in three cabinets along one 
ipsule, near Metzger’s head 
light amount of dust from th 
xide formed potassium hvdr 

ombined with the water from 

eves and nose. The solution 

to move the filters to another 
further awav from Metzger, and 
this cabinet with masking tape excey 
for an opening at one end which vw 
red with glass cloth 
The filtering system performed well 
keeping carbon dioxide down to about 
one-half of on per cent of the air con 
tent during the test. It also absorbed 
water cfhciently and kept odors down so 
well that the only one remaining in th 
capsule when it was opened after seven 
perfumed smell fro 
cloths of the type used on 
commercial airliners 

Metzger’s concern over the danget 
of dust from the filters caused one of 
the two critical moments in the test 
he first came after 24 hr., apparently 
because this was the first test to run 


davs was the n 


wash ind-dry 


bevond that tune. The second came 
on the fourth day when Metzger 
donned glasses, face mask and gloves 
to change the filters. Space limitations 
prevented the filter cabinet from hold 
ing enough filters for the full seven-day 
test. Researchers who monitored the 
test 24-hr day said he showed “con 
siderable 
filters from 
placed them in the cabinet 


anxictv’” as he removed new 


scaled plastic bags and 


Filter Tests 


A considerable 
mains to be done on the 
tem. Centrifuge, vibration and other 

} 


made on the 


umount of work 
filtering svs 
tests will be ground to 
determine how the chemical bed would 
stand the stresses of booster liftoff, what 


| 


the implications of the dust problems 


re, ct 

Water recycling svstem, which also 
worked well, used a simple vacuum dis 
Urine was collected 
na pe Ivethvlene bellows de cloped by 
American Machine and Foundry and 
transferred by Metzger to a 38 Ib., 


till imion prin iple 


36 x 36 Xx in. vacuum DOX con 
taining a number of plastic sponges 
Capacity wa ibout 1,500 cu. cm., ap 


proximately a normal day's output 


Vacuum 


re 


liminating sh the pilot 
the uri 
urine of 
. : : 
ivy can ( renin 
cvcling, iodine 
tablets were used to ensure sterili 
isant odors before the 


ind remove unpk 


urine was transferred 


Water System 

stem Metzger 

the I k unin hy ip 

ule contained a drinking water system 

which employed a balloon that could 

be pumped to expel water through a 

nozzle into the plasti 
from which he drank 

that the recvcled 


than drinking water after the latter 


CuUCCZE bags 
Metzger found 
urine tasted better 
had been stored for several davs and 
placed in the vinyl 

Solid body wastes were collected in a 
container encased plastic bag with 
drawstrings. Because of the problems 
weightlessness will add to the function 
of evacuation in a spacecraft, the toilet 
had a seat belt, and the container had 
4 pump system to ensure as clean an 
operation as Danger is that 
bacteria, most of which are carried from 
the body by the feces. might be trans 
ferred to the urine container 

Pump creates a partial vacuum in the 
waste container. Air from the capsule 
then forces itself through open-celled 
sponges ringed around the opening of 


squeeze bag 


possible 
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the container, and the flow of air carries 
solid wastes with it. The sponge open- 
ing is springed to ensure a close fit. 
Waste containers are placed inside 
white, opaque bags and stored in the 
compartment of the food freezer from 
which the previous day’s food has been 
taken 

Freezer, developed by Westinghouse, 
was divided into seven compartments, 
cach containing a day's supply of meals 
in squeeze tubes, and a chiller section 
for tubes of fruit juices. Freezer is 
thermoelectric, avoiding liquid refriger- 
ants which would complicate the oper- 
ition m zero gravity 

Food-warming unit, developed by 
REF Manufacturing Co., also was elec- 
tric and incorporated a temperature 
control, timed heating cycle and switch 
illowing heating for an indefinite pe- 
riod 

Freezer and oven required 700-watt 
Although units with 
lower power requirements can be devel- 
oped, and the sun’s heat might be em- 
ployed in a space capsule to supply this 
power, researchers concluded that “this 
Waldorf-Astoria setup wouldn't be es- 
sential on a seven day mission.” 

Hermes capsule was essentially leak- 
free, but it was not designed to with- 
stand pressurization. Since a finned 
radiator of the type that might be used 
to dissipate heat into the vacuum of 
space could not be simulated, water 
was supplied from outside the capsule 
and circulated through an_ internal 
cooler to keep cabin temperature down, 
On the first night, Metzger forgot he 
had a temperature control inside, and 
slept with socks and sweater on. 


power suppls 


Survival Equipment 
Capsule also carried survival and 
flotation equipment. An oxygen bottle 
and mask, an outfit of down clothing 
vacuum-packed in a 350 cu. in. bag and 
4 pneumatic raft were supplied for emer- 
gencies 

A water landing of the capsule was 
assumed, and four spherical, nvlon- 
covered latex bladders were attached to 
booms and folded into the sides of the 
capsule. One pull by Metzger on a 
ring inside the capsule inflated the four 
bags from carbon dioxide bottles. In- 
flation pushed off the breakaway panels 
covering the bags and pulled them up- 
ward and outward so that they formed 
four outriggers at the expected water 
line. Bags would serve mainly for stab- 
ilization, but, if the capsule should 
leak, they would keep it afloat. Such 
a system has been tested on the Convair 
B-58 pilot escape capsule (see p. 101). 

No attempt was made to obtain psy- 
chological or physiological data during 
Hermes or to have Metzger perform 
tasks because researchers did not want 
to add any burdens that might make 
it more difficult for him to spend 
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a full seven days in the capsul 

Metzger’s menu included high-calori¢ 
foods in addition to the meals in 
squeeze bottles, but the puree con 
sistency of most of the food after 
was squeezed through the tube ope: 
ings, coupled with the fact that he 
inactive, left him with a reduced apy 
tite. He ate only twice a day—late in t! 
morming and later in the evening 
and consumed only about 2,200 caloric 
a day, 


Air Samples 


Researchers did take air samples 
measure carbon dioxide and oxygen 
tent continuously, and they count 
respiration and heart beat visually wh 
they could through the capsule’s 20 
31 in Metzger also took 
samples in bottles each day so that 


window 


progressive buildup of poisons, et 
could be studied later 

Metzger took a copy of the Bible int 
the capsule, hoping to read it all th 
way through at one time, but becau 
of his lack of activity he soon became 
lethargic, and did not complete th 
reading, researchers said. He watched 
television through the capsule window 
from early evening until late at night 
He slept only about six hours a night 

Metzger said after the test was « 
cluded that he was lonely and 
have talked more often to 


wou 


the 


Omega-design bellows for 
precision instrumentation 


B.F.Goodrich now manufactures bellows and 
bellows assemblies to customer requirements 
Convolutions shaped like the Greek letter 
Omega (02) equalize stress, result in extended 
service life. The design also improves accu- 
racy, provides a more linear deflection output 
Write for new brochure, "Seamless Bellows 
and Bellows Assemblies”, 


B.EGoodrich 


aviation products 


Dept. AW-5B, Akron, Obio 











Take a 
Money - Saving 
Look .ee AT THE WAY 


TMI QUALITY TUBING 


REDUCES COSTS ON 
QUALITY ASSEMBLY LINES 





It is surprising how often top management's 

recommendations to buy BETTER quality 

in metalworking components turn into 

success stories for TMI tubing from .050” 

to 1.25” 0.D. drawn to tolerances as 

close as .0005” when needed. For big 
business . . . and for little business 

our services are always the same. It's 

more than a slogan... it’s a fact: 








Only the Best 

Quality Cold Drawn 
Stainless Stee] and 
Special Alloy Tubing 
Is Worthy of the Name 


TMI / 


Serving a selected list of pio- 
neering customers in aviation, 
nuclear energy, instrumenta- 
tion and quality manufacturers 
in the metalworking industry. 
If your work is classified it 
stays that way all ways at TMI. 


TUBE METHODS INC., 
Bridgeport, Montgomery 
County, Pennsylvania. Engi- 
neers, Metallurgists and Manu- 
facturers Since 1941. 
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When CONTROL cannot be 
a question of degree... 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modern aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of —80°F to 
+160°F require almost continuous com- 


pensations in today’s jet aircraft and 


missiles. More, these ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For more than a half-century, Holley has 
pioneered such developments as: lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save one-third the weight, 
one-fourth the space. That’s why two 
generations of Americans on the move 


have come to depend on Holley products. 


For more information about 
Holley products, automotive or 
aircraft, write to 


G 


11955 E. NINE MILE RD. 
1-30 WARREN, MICH. 


FOR MORE THAN HALF-A-CENTURY 
ORIGINAL EQUIPMENT MANUFACTURERS FOR 
THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES 








scarchers outside the capsule by means 
of the intercommunication box pro- 
vided for him, but he thought he 
would be interfering with their work. 
In any such future test, researchers will 
attempt: to talk frequently to the man 
in the capsule. 

Metzger's water intake was relatively 
low for the first few days. Internal 
temperature and humidity were well 
within the comfort zone, so Metzger 
perspired little, but researchers pO 
found that he was worried at first that 
he might run out of water until they 
told him that he could drink every two 
hours without exhausting the supply. 

The capsule’s equipment included a 
“panic button” that would ring a bell 
outside, but Metzger did not use it. 

The laboratory branches which 
worked on Hermes also are monitoring 
approximately 70 contracts, averaging 
about $30,000 per contract, on various 
components of life-support systems 
Squeeze tube tests have led to two 
contracts for development of contain- 
crs that will not reduce the food to a 
puree. One is a square aluminum con- 
tainer that may have a plunger to push 
the food forward, and the other is 
plastic Although some problems re- 
main in storing processed foods in plas- 
tic bags, they save weight over metal 
containcrs 

In addition to Metzger, project per- 
sonnel included Richard Bennett, urinal 
and water unit; Dr. Robert 
Hayes, oven, refrigerator and in-flight 
feeding equipment; Donald Keating, 
oxygen-genecrating equipment; Lt Al- 
fred Hallam, emergency oxygen equip- 
ment; Warren Hypes, survival gear, flo- 


storage 


tation systems and communication sys- 
tems; George Filson, installation super- 
visor; Konrad Weiswurm, assistant for 
equipment and communi- 


ind calibration of instru- 


re ‘spiration 
cation 
ments 


PRODUCTION BRIEFING 


Lear, Inc.'s, Industrial Products 
Group has received a contract to pro- 
duce 10 remotely-operated automatic 
control systems for nuclear reactors be 
ing developed by Martin’s Nuclear Di- 
specially-designed control 
rod positioning systems will be used in 
critical tests where fine precision mcas 
urements are required. Martin's liquid 
fluidized bed reactors were cited as an 


gcat 





vision Phi 


application of the systems 


Douglas Aircraft Co. is working with 
Air Force in aircraft test 
ing program to predict the fatigue life 
of an airplane and to provide a firm 
basis for improving design of future air 
craft. A Douglas C-133 Cargomaster 
will carry the bulk of the testing work 
load. Program includes fatigue analysis 
and development of load spectrum; in- 


in intensive 
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terim service loads; flight test of 
strumented aircraft; airplane  cycli 
fatigue testing, aud recording of gust 
data on a fleet of aircraft. 


Lycoming Division of Avco Corp 
T55-L-5 gas turbine completed it 
hr. USAF preliminary flight rating 
one month ahead of schedule. The 
was run at an average rating of 2 
shp.; specifications require 1,970 
guaranteed power. ‘The product 
[55 is expected to be qualified 
August at 2,200 shp 

Pye Instrument Landing System 
be installed at Nairobi Airfield, Ke 
Africa. System will be used to | 
turbojet transports to touchdown 
radio guidance on the airport’s 13,5 
ft. runway 


Consolidated Diesel Electric Corp 
Aircraft Equipment Division will | 
53 water servicing trucks for t \ 
Force under a $1 million contract 
tank units carry 2,600 gal. of dem 
ilized water to service jet 
equipped with water injection ens 


Lockheed Aircraft Services, Inc., 


B-58 Escape Capsule Test 


Research program to refine the Convair 
B-58 Hustler jet bomber escape capsule sys 
tem is under way at Stanley Aviation Corp 
Colo., 


vair Division of 


Denver, under contract from Con 


General Dynamics. Cap 
sule configuration is shown at right; unit is 
ejected by a ballistic charge, equivalent to 
the power of a .37 mm. cannon shell and 
then a rocket motor on the capsule fires 
automatically to push the capsule and 

from the aircraft. Para 


lower the 


man farther away 
chute opens automatically to 
capsule to the ground. Stanley Aviation used 
football players to run tests of initial shock 


forces through instrumentation. Findings 
shows football players withstood brief forces 


of upward of 70g without injury. 


handle the American sales of the Midas 
lirborne flight recorder. The Midas 
recorder, developed by Royston Instru- 
ments, of England, records 270 chan- 
nels of information on magnetic tape 
with 160-hr. capacity. The data cap- 
ule, equipped with a float and a hom- 
ing beacon, is ejected in the event of a 
rash. 


Hamilton-Standard Division of 
United Aircraft Corp., Windsor Locks, 
Conn. will build 150 mobile control 
towers and 53 trailer-mounted elec- 
tronic shops under $2.5 million Air 
Force contract. The two-wheeled con- 
trol vans, measuring 5 ft. square by 
5 ft. high, will be used by the Tactical 
\ir Command at temporary landing 
fields. 


Standard Railway Equipment Mfg. 
Co., Chicago, is transferring produc- 
tion of airport terminal loading walk- 
from its P. I. Steel Corp., Los 
Angeles to the subsidiary’s Ogden, 
Utah, facility due to increased produc- 

m demands. Current backlog of the 

lescoping “Jetway” walkways is 55 
ncluding 39 slated for United Air Lines. 


vavs 








L-BAND KLYSTRON 
a EXTENDS BROADBAND 
PERFORMANCE 


This addition to Litton Industries’ Klystron family not 


only extends the bandwidth of our broadband L-band ampli- 


fier tubes, but does so in a reduced package size. Through 


improvements of the recently developed Skirtron* bunch- 
ing technique, the L-3270 achieves gain and power output 
characteristics, which are essentially flat over the minimum 
bandwidth of 100 Mc. Its minimum peak power output at 


the band edges is 2 MW. A linear phase shift versus fre- 





quency characteristic makes it ideally suited for application 
in sophisticated radar systems, where electronic tuning and 
pulse shaping are required. 
This tube, like all other tubes produced by Litton 
Industries, is conservatively designed and rated; and rigor- 
ously processed to provide thousands of hours of reliable operation. Typical of the 
performance obtained from applying this design philosophy is that of the L-3035, a 
2.2 MW L-Band Klystron, whose average operating life in field service is approaching 
3,000 hours. Some of these tubes are continuing to provide top performance after 
operating for more than 10,000 hours. 

The Skirtron technique is being applied to other tubes now being developed to 
obtain even broader-band performance at higher power levels and in other frequency 
ranges. Should you require high power broadband performance for your current 
(L-3270 is available now) or future system planning, write to Litton Industries, 
Electron Tube Division, Office A13, 960 Industrial Road, San Carlos, California. 





*A technique developed by Litton Industries which provides improved broadband performance 


LITTON INDUSTRIES Electron Tube Division 


BARRATRON® TRANSMITTING TUBES * MAGNETRONS * KLYSTRONS © TRAVELING WAVE 
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THAT CAN CHANGE — 
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© Spares have been running an average 


McDonnell Is Optimistic on Future f 8.3% of McDonnell’s annual sales 


! \ lhe F4H Phantom II program should 

New York—Brokers reacted to the Rutledge described the finan ivolve production through 1965 | 
ippearance of James S. McDonnell, _ tion of the company as the I pares and snnsiiictien teteken f'*8 
president of the McDonnell Aircraft its history. Cash flow from five vears after that. 
Corp., before the New York Society of — tion and amortization has rea © McDonnell stock has sold below book 
Security Analysts here with a brief million, and debt—totaling $2 lue at times during the last vear, and 
flurry that sent the stock as much as $3 =today—could be reduced McDonnell has bought back about 
shares. Through this policy, and 

Che probable reasons tf th ontention through an increase in authorized shares 
© Earnings were forecast at $7 a shar I irti mpl M ym 2,000,000 to 8,000,000 shares for 
for the fiscal year ending this June and _ nell’s second five year facility | two for one stock split, McDonnel 
probably the equivalent to that in 196] in wal > mullios Dee yes to add to shares held in the com- 
e Lack of acquaintance with the com Comment n present an any treasury for use in possible ac- 
any previously by many New York _ business for the company in isitions 
financial people, especially with its © Canada 
work on the Mercury project. Cumula- tomer for the F-101B, now 
tive value, including backlog, of its total f production for USAI 


I rT "4 
space contracts was $64 million, Mc Bomar utbacks l'emco Quarterly 
Yo oun Mz - ‘vy wil d i ny Pt . 1} 
Donnell announced @ Market survey will be mad . Earnings Decline 


¢ Optimism on the part of McDonnell tionally to determine the exe 
Io many analysts, he scemed to be the plane sales potential of the M Dallas, Tex.—Net income of $375,- 
first aircraft company president to look This is McDonnell’s Model 119 )2 after federal income taxes was 
ind talk optimistically before the society transport built for a USAF cor ported by Temco Aircraft Co., Dal- 
in the last six months but equipped with General | is, for the first quarter of 1960 
In an effort to dispel “the one man CF700 aft-fan engines Net earnings for the same period last 
myth,” that McDonnell is a company @ Cumulative contract total! ir were $467,156 
run solely by himself, McDonnell backlog are $127 million for Qu Sales for the first quarter of 1960 
turned most of the presentation over to million for Talos. Of McD totaled $19,112,729, compared with 
1 McDonnell vice president, Thomas total Mar. 31 backlog of $433 iles of $28,142,563 in the same pe- 
G. Rutledge 77% is for fighter aircraft iod last year. Temco’s backlog at 


slus 


higher in an afternoon 1 9¢ 00 


™ 1 prosp 


Model 500A Aero Commander Makes First Flight 
\cro Commander 500A, first of a new series of Acro Commanders being produced by Acro Design & Engineering Corp. (AW Apr. 
11, p. 116), makes its first flight. Airfoil-shaped engine nacelles have exhaust ports on top to reduce cabin noise. Powerplants are 
two Continental 10-470-M engines delivering 260 hp. each. Maximum gross weight is 6,000 Ib.; useful load is 1,925 Ib. 
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NO DOUBT ABOUT IT— 
“SCOTCH” BRAND Sandwich Tapes 


wear 10 times as long without errors 


IN THAT NARROW LITTLE LIFELINE OF DATA known 

as magnetic tape, a miss is magnified into a mile 

A missed bit, or one picked up by error is confus 

ing, frustrating and time-consuming If you're in 

doubt about the kind of performance you're getting, 

perhaps “Scorch” BRAND Sandwich Tapes can 

solve some of your tape and equipment problems 
The exclusive construction of the Sandwich 

Tapes combats the causes of error because it elimi 

nates the source—oxide rub-off and head build-up 

Tests prove it wears a minimum of 10 times as 

long as ordinary tapes before it errs. As a by 

product, you can rely on it to drastically reduce 

maintenance and replacement costs on equipment 
The Sandwich is constructed 

as shown in the diagram at the PLASTIC PROTECTIVE LAYER 

right. The famous “ScoTcn”™ 

BRAND high potency oxide 

coating is sandwiched between 

a tough polyester base and a 

50 micro-inch layer of plastic 

Since the oxide is never in 

contact with the head, tape movement is smooth 

and low in friction—easy on both tape and equip 


ment. Oxide can’t rub off and distort valuable data 


Yet, the real meat of this remarkable Sandwich 
is the “SCOTCH” BRAND high potency oxide coating 
Even under the protective plastic, the oxide’s po 
tency is quite sufficient to pick up 500 pulses per 
inch—and give desirable high-frequency response 
in many AM, FM and PDM applications. Sand 
wich Tape is but one of the developments to come 
out of 3M research—the same research responsible 
for “ScoTcH” BRAND Video Tape—the first video 


tape in commercial use 


Whatever your application—you'll find the right 
tape for reliable, error-free performance in the 
“SCOTCH” BRAND line-up. Check them all. High 
Resolution Tapes 158 and 159 pack more bits per 
inch, offer either standard or eXtra-play time. New 
Heavy Duty Tapes 198 and 199 offer good resolu 
tion and exceptional life even in poor environments 
High Output Tape 128 gives top output in low 
frequencies, even in temperature extremes. And 
Standard Tapes 108 and 109 remain the standard 


of instrumentation. 


Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details, consult him or write 
Magnetic Products Division, 3M Co., St. Paul 6, 
Minnesota. 1960 3M Comps 


SCOTCH’ is a registered trademark of 3M Company, St. Pau! 6, Minnesota 
Export’ 99 Park Avenue, New York, N.Y. In Canada: London, Ontario 


SCOTCH BRAND MAGNETIC TAPE 


FOR ItNSTRUMENTATION 


Miinntsorm Miinine ane [fanuracrusine company 
eos WHERE RESEARCH IS THE KEY TO TOMORROW 





Mar. 31, 1960, totaled $80 million in 
orders, letters of intent and contracts 
being negotiated. Company: is dis- 
cussing a merger with Ling-Altec Elec 
tronics (AW May 2, p. 37). 

l'emco now has a preliminary draft 
of Navy intentions on the Corvus air- 
to-surface missile covering Fiscal 1961, 
which, when negotiated, is expected to 
provide a substantial dollar volume, 
according to company sources. Its sub- 
sidiary, Fenske, Federick & Miller, 
Inc., now has a backlog of approxi 
mately $4.4 million in orders for its 
Iconorama data display systems, and 
indications are that this backlog will 
grow to approximately $11 million by 
the end of 1960 

The subsidiary already has instituted 
1 major subcontracting program on the 
system to Temco’s Dallas facility, cover 
ing some $500,000 in work and it is 
expected to increase this program “sub 
stantially.” 


Acquisitions 
And Mergers 


Precise Electronic & Development 
Corp., New York, has merged with 
Automatic Coil Co., Inc., Brooklyn, to 
expand its work in test equipment, coils, 
transformers and filters 


Atlee Corp., Woburn, Mass., has ac 
quired the assets of and merged with 
Industrial Electronics Co., Inc., and 
Applied Dynamics Corp. Firm will con 
tinue under the Atlee name and head 
quarters will be in Waltham, Mass., in 
Applied Dynamics’ new plant. Allan 
QO. Mowatt, Atlee chief, will continuc 
is president, and Michael G. Stratton, 
president of Applicd Dynamics, be 
comes board chairman. John E. Moss 
man, president of Industrial Elec 
tronics, is executive vice president 


Loral Electronics Corp. has acquired 
Alpha Wire Corp., which will operate 
independently as a Loral subsidiary; 
Peter Bercoe continues as president 
Howard B. Saltzman has been elected 
executive vice president. 


Financial Briefs 


Fairchild Engine & Airplane Corp. 
re ported a loss of 5326,000 or 11 cents 
1 share for the first quarter of 1960 
compared with a loss of $277,000 or 
9 cents a share in the 1959 first quarter 


Space Electronics Corp. backlog in 
April totaled almost $1.5 million, a new 
high, and $500,000 more than the com 
pany’s February backlog. A large pro- 
portion of the new business is for design 
ind construction of electronic subsvs- 
tems for data handling, missiles and 
space vehicles. 
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The new Cherry “‘9000’’* Series 
MS type rivets are now a part of 
our standard product line, along 
with our familiar knob stem 
rivets. 

Cherry is again FIRST to pro- 
vide grip markings on the rivet 
head—for easy identification in 
bins or work boxes, plus positive 
visual inspection after installa- 
tion. 

Fully approved under MIL- 
R-7885A, the new Cherry ““9000” 
Series rivets are available in your 
choice of metals, and are in- 
stalled with existing serrated 


stem pulling heads. 

For those who prefer serrated 
stem type blind aircraft rivets, 
the Cherry ‘9000’’ Series com- 
pletes the line which includes the 
new Cherrylock ‘2000’ Series 
Mechanically Locked Stem with 
flush fracture, the Cherry High 
Clinch Series rivets—‘‘600’’, 
““700’’, ““800’’—and the Cherry 
Standard MS line of knob stem 
rivets—the ‘‘100’’ and ‘‘500”’ 
Series. For information write: 
Cherry Rivet Division, Towns- 
end Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
Townsend Company 


In Canada: Parmenter & Bulloch Manufacturing C 








how Barber-Colman engineers meet Sie rirtive TeMeunaTumt 


ele), Be tel@m len © 2. ae 2 me 


critical tolerance and envelope challenge Bei, tnksouns 
of Titan temperature control project 


Assignment to Barber-Colman Company from Air Force TITAN associate 
contractor, AC Spark Plug, Milwaukee: Take one part of the Air Force 
TITAN guidance platform and develop a complete temperature control 
system that will fit into the odd-shaped, very limited space available. 
Hold temperature to the exceptionally close tolerances specified. Result: 
A precision Barber-Colman temperature contro! system incorporating 
an ingeniously formed set of compact control boxes and sensing element 
(right) which control temperature of the internal structure to within 
a few hundredths of one degree. Unusual assignments like this are the 
kind of challenge that Barber-Colman people like to accept. For help 
with your temperature control problems consult the Barber-Colman 
engineering sales office nearest you: Baltimore, Boston, Fort Worth, 
Los Angeles, Montreal, New York, Rockford, Seattle. 
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DEPT. E, 1422 ROCK STREET, ROCKFORD, ILLINOIS 
| COLMAN 


ELECTROMECHANICAL ACTUATORS, TEMPERATURE CONTROL SYSTEMS. POSITIONING 
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NOMINAL DIMENSIONS of the circuit wafer with shaded area around its periphery, d& 




















signating surface area to be occupied by the spacer, 


is seen in drawing at left. Artist’s view (center) shows various elements which comprise the Sylvania Microminiature Module, including 


four wafers, three spacers and two of the four interconnection boards. Individual mo 
(right) capable of accommodating eight modules in this case. Preformed metal conn 


nace fused to the wiring to establish the interconnection. 


Microminiature Modules Show Potential 


By Barry Miller 


Waltham, Mass.—A microminiature 
module program designed to accom- 
modate contemporary as well as fu- 
ture high-temperature and high-density 
avionic components will be unveiled 
this week by Sylvania Electric Prod- 
ucts, Inc. 

With other microcircuit develop- 
ments elsewhere, this program shares 
a common objective of efficient and 
reliable use within restricted volumes 
of the large numbers of components 
required in military and space systems. 
Sylvania engineers, for their part, are 
using materials, protection techniques 
and a construction approach which they 
think will lead to microminiature mod- 
ules with growth potential—the ability 
to satisfy tomorrow’s, as well as today’s 
system needs. If, for example, a mod- 
ule whose upper operating temperatures 
are prefixed by those of available semi- 
conductor components, is made by 
high-temperature fabricating techniques 
and employs high-temperature materials 
and seals, then the transition to higher 
temperature semiconductor devices, 
which may be made more extensively 
available within the next few years, will 
be an orderly one requiring no severe 
changes in the construction or assembly 
of the modules 

Now in the development stage at 
Sylvania’s Applied Research Laboratory 
here, the program has been entirely 
company-supported since its inception 
one year ago. To some degree the ap- 
plications phase of the program will 
benefit financially from an Air Force 
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contract for the development of 
tory techniques for designing an 
reliable airborne receiver adapt 
microminiaturization. 

This Wednesday Gerald J 
Sylvania’s manager of microek 
is scheduled to reveal details of t 
gram before the Electronic Com, 
Conference in Washington. S 
the principal features of the com; 
microminiature module, cited by $ 
are: 


800 ALULF 
CERAMIC = 
CAPACITOR 


lules are interconnected on a molded ceramic board 
tor fingers are inserted into the board holes and fur- 


e Stage-to-stage interconnection with- 
out wires. 
¢ Functioning stage of circuitry on each 
wafer of the module. 
e Hermetic sealing of every wafer in the 
module without plastics or other potting 
compounds. 
e Construction of the modules by 
methods and with materials capable of 
withstanding temperatures up to 400 
or 500C. 

[he microminiature module, like the 


27,000 OHM 
/ FILM RESISTOR 


PSI MICRO 
DIODE 


O OHM 
FiLM RESISTOR 


ALLOY TRANSISTOR 


6,000 OHM 
FILM RESISTORS 


j 


WAFER CIRCUIT supporting nine discrete components—six precision vacuum deposited 
metal-film resistors, one capacitor, one diode, and one transistor—is dwarfed by a dime. 
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36 
WING TIPS 











FIX NICKS, Check metal propellers regularly for nicks SET TIGHT. When checking the oil, make sure the dip stick 
and have them filed smooth as soon as possible. Nicks can is set in place securely. If it isn’t in tight, the stick can 
develop into cracks, and cracks can result in the breaking work loose and oi] may spray over the plane, causing serious 
of blades while in flight. luss of oil and a hazardous flying condition. 


CHARGE IT. With an Esso Credit Card, you can charge 
gasoline, oil, lubricants — plus tire and battery service, 
landing fees, overnight in-transit storage, and minor re- 
pairs. In addition, you can now charge Esso marine and 
automotive products with the same card. 


This convenience is yours at selected airports from coast 
to coast, and Canada, too. Naturally, top flight service is 
provided by your dependable Esso Aviation Dealer, whose 
service is designed for your flying pleasure and safety. 

ESSO STANDARD, Division of Humble Oil & Refining Company 





Army-RCA Micro Module, will be built — with a plan to demonstrate several t igh inductance and high capacitance 
around a single, square-shaped wafer of operating module circuits. A 200-4 ire mandatory; the simple, straightfor- 
substrate on which components are flip-flop module is now operatins vard IF range pulse-type circuits; the 
mounted. Made of alumina or Foto- broadcast band wireless transmitt high frequency RF amplifier circuits. 
ceram, each wafer can handle a mini- completely contained in a singl : 
mum of five components, such as tack is under construction. | Module Details 
uncased transistors, vacuum deposited tion, work recently began on The precise working area on each 
resistors and capacitors, plus conductors frequency (in excess of 50 m ifer, 0.4 in., with an outside dimen- 
Ihe wafer has twelve uniformly spaced tiple stage IF amplifier using n of 0.486 in., is sufficient for at 
tab connectors which protrude from its transistors throughout With 1 t five components of the ty pe being 
outer perimeter. Once a circuit func three devices, which are expect lt by various subcontractors and 
tion has been mounted properly and fully functioning late this sum ndors for the Army-RCA Micro 
tested on the wafer, selectable height company hopes to demonstrate tl Module program. Wafer thickness is 10 
spacer frames are glazed onto the pe- itility of its microminiature 1 sil Thus, each wafer can handle a 
riphery of the wafer These three samples, Selvin uit stage and the manufacturer can 
Alternate wafers and spacers are then will illustrate the more difficult fabricate, test and adjust circuit stage 


uccessivel tacked—wafer, frame, quency audio type circuit i tion rather than individual Com po- 


wafer, frame—under a dry inert atmos 
phere so that cach circuit stage on each 
wafer is hermetically protected from 
the outside. Wafers can be stacked to 
iny convenient height, depending on 
the subsystem function of the module 
The number of wafers employed and 
the heights of the selected spacer 
frames determine the final height of 


the module ~— 
Four rectangular Fotoceram printed 

circuit interconnection boards are then 

fitted about the stacked wafers to form ones >» - Al 














the module. Rows of slots on the inter- 


connection board become the recep- 
. PRECISION 


tacles for adjoining tabs on the wafers 


Connections among the individual cir- ' BUILDS 
cuits are established when conductive 
material predeposited on the wafer tabs p. 940 
is fused to the conductors on the 
printed circuit interconnection board : . 
with a medium temperature, high-duc 4 » a d 
tility solder 

: -2565-MS0 

J 











Component Density 


The minimum packing density of the 
microminiature module, computed on 
the basis of five parts per wafer, in 
luding one uncased transistor per ) | i e i Q b N T °-$503 
wafer, is expected to be 600,000 parts 
per cubic foot, according to Selvin. If : 
component density was computed at nakeh acl ab 4-Xe| re | nd 
9 or 10 parts per wafer—a larger, less 


conservative but still reasonable esti- b e | ft fo riven P-12003-1SN 


mate for its component wafer density 


then the parts density for Sylvania’s 
module would climb to about one mil en 
lion per cubic foot . 

So far as estimates or guesses about 9.96014 


potential or ultimate parts density with 
future functional or molectronic de- 
vices are concerned, Selvin declines io 
get ensnared in what he and others 
working in microminiaturization = are 
now calling the “numbers game’’ or 
“numbers racket.” A more meaningful 
measure of density or performance may 
evolve, Sylvania hopes, which would re 
late the stages or circuit functions rather eo. 

than components to unit volume. This 

would be specially useful for functional 

or molecular electronic circuits in which 

there will be no individual, identifiable a = R EVERY F OSE i 
components POPE MACHINERY CORPORATION + 261 RIVER STREET - HAVERHI SS. 
Sylvania engineers are progressing ; O° T98GE SP Se 
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The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command—The nation’s shield against aggression. 


This exclusive report wil! be published in answer to the growing re- 
A Special quirement for an improved national understanding of SAC’s chang- 
ing role as the primary deterrent force guarding national security. 
The annual R&D issue will be devoted to this message which is 


Aviation Week today’s most challenging subject. 


The Strategic Air Command’s deterrent position has undergone 
Report on the complex and fundamental changes in its transition to a Strategic 
Aero-Space Command — with its formidable bomber fleet soon to be 
reinforced by intercontinental ballistic missiles operationally de- 


Strategic Air Command S ployed to instantly counter any aggressive action. 


The transition of SAC is one of the most rapid and exciting events 
in the history of our nation and its defense. What SAC needs, what 
: lies ahead and the weapon systems to be employed in the immediate 
into the future will be key subjects included in this first-time technical eval- 
uation. The impact of new technologies and weapon systems has 
changed the entire defense concept and the response of SAC to these 

Aerospace Age new requirements has been effective and positive. 


Transition 


AVIATION WEEK editorial teams are now engaged in the compila- 
tion of the new SAC story—one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 36, N. Y. 


© AVIATION WEEK mcGRAW HILL PUBLISHING CC 





Norden Contact Analog Display... 
man's sight beneath the sea 


A recent and significant Norden achievement is a 
contact analog display which orients man in the un- 
natural environment beneath the sea. This compact 
system provides a pictorial pathway for a submarine, 
displaying on a single screen all pertinent para- 
meters: pitch, roll, heading, speed, surface and bot- 
tom positions. It forms an integrated control station 
for the craft. A sophisticated electronic system uti- 
lizing advanced television and computer techniques, 
it was developed for the Bureau of Ships and brought 
from concept to hardware in less than 18 months. 





This is just one of several key programs at Norden 
involving advanced television, radar, digital com- 
puting and digital control systems. And as man con- 
tinues to probe his universe, Norden engineers will 
be helping to make his craft safer and more efficient 
... for Norden is dedicated to extending man’s capa- 
bilities. 


Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN 





nent performance. Eventually, today’s 
single circuit per wafer is expected to 
grow into multiple stages per wafer 
with molectronic circuits. 

(The 12-notch Army-RCA Micro 
Module wafer is 0.31 in. square and nor 
mally one component is allotted per 
wafer, although multiple components, 
four resistors, for example, have been 
mounted on one wafer and R-C filters 
will similarly be mounted.) 

Conductive material in the form of 
silver bonded glass frit ink is fired onto 
Sylvania’s wafer in suitable patterns to 
interconnect components. Each of the 
wafer’s twelve protruding tabs (three 
per side) has conductive material fired 
onto it also for subsequent interconnec- 
tion with other wafers, as previously in- 
dicated 


Sealing Process 


After the circuit has been properly 
laid out and tested, a glazed ring is 
placed over both faces of the wafer to 
improve the glass-to-ceramic bond in 
scaling. Spacer frames, 10, 30, 50 or 
more mils in height (with 20 mils wall 
thickness), are then fused to each wafer 
by short duration, high-intensity heat 
ing performed under an inert atmos- 
phere. Care is taken in selecting each 
pacer frame’s height as each frame 
must be able to clear the highest com 
ponent on its water The spacers are 
Corning Fotoform which withstand 
temperatures up to 500C. Seal area is 
then the 20 mil wall frame around the 
periphery of each wafer 

Temperatures of the sealing proces 
ire limited by the maximum tempera 
ture which any of the avionic compo 
nents can endure, and where semicon 
ductors ar employed this preclude s the 
use of furnace techniques. But as the 
higher temperature emiconductors be 
come available, different seal materia!s 
can be used to continue this hermetic 
scaling process up to 500C. The seal ts 
the only handicap on the high tem- 
perature capability of the module and it 
can be changed within 60 days. In fact, 
Sylvania says the higher the tempera 
ture at which the seal can be made, the 
broader the suitable choice of materials 
and the easier the processing 

This hermetic sealing of each circuit 
is one of the key features of the Sylvania 
program, Selvin contends The entire 
circuit is protected in a single stroke, 
thus eliminating the need to protect 
the semiconductor in one way and 
other components in another. Plastic 
potting of a transistor, he argues, does 
not provide the necessary long-term pro 
tection from moisture and contamina 
tion. This makes the true hermetic seal 
essential. It also avoids such problems 
as the stressing of thin vacuum de- 
posited films, chemical interactions, 
electrical leakage and diclectric effects 
and limitations on upper operating and 
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fabricating tempcratures impo 
potting 

After a stack of hermeticall 
wafers has been assembled, ¢ 
tected from one another and f: 
itmosphere, the Fotoceram int 
boards are inserted over the tal 
the four lengths of the stack. ( 
tive wiring patterns, previou | 
screened and fired onto the board 
the protruding tabs are fused t 
A thin (2 to 3 mils) plastic « 
applied over everything except th 
of the board to protect the m 
against moisture and abrasion. ‘I 
sulting module is a half inch 
rectangular shaped body whos 
are variable, dependent on thi 


of the stack 


Modules are then interconn 


] 


with a molded ceramic or forme 
ceram intermodule connection 
which is preformed with through 
for connectors. A fineline wirin 
tern is precision screened onto 
both sides of the board and pref 
metal connectors are inserted 
board holes and furnace fused 
fineline wiring. According to th 
pany this provides a printed 
interconnection without 
bodies and plastic material wh 
peel, be delaminated, or be tem) 
sensitive Ends of the int 
boards can plugged into a 
tional printed circuit type of 
connector 

In the event that spring type f 
connectors are undesirable, as 


be in missile equipment, th 


} 


connector fingers are pretinne 
Heat applied to tl 


solder allo 
side of the intermodule boar 
the miucrominiature modul 

board. Because special mater 
used throughout the board, wit 
fingers can withstand tem; 
comparable to those of con 


oldering for periods of tim 


High Reliability 

Selvin believes that the 
interconnecting circuits and h 
lly sealing each circuit promi 
rcliability because of the pau 
joints, the 
hermetic protection and th¢ 


} 


ruggedness of th 


of wires 

Because the program is sti 
infancy, Sylvania has not run 
ive life test vith the modul 
one relatively brief test, howe 


1} 


neers loaded slightly over on 
75 volts through metal film 
strips on alumina substrates f 
1,000 hr. The only protection 
resistors was a loose glass cove 
prevent dust from settling on th 
faces. There were no failures in 


the 12 strips tested with one watt 


sipated by each strip. Tests wer 
at room temperature and the h 


AVAILAB 
INA 
COMPLETE 
RANGE 

OF SIZES 


If you have applications in¥lving linkage 
or transfer of motion, SP CO Bearings 
can supply your needs in o Wide variety of 
materials with a quality the® will give you 
top performance under no 

perature conditions. 


Series Series 
TR-N E 


TR Series He Series 
WRITE FOR 
BULLETIN 


A’ PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS-ADAMSON MFG. CO 


54 Ridgeway Ave. @ Avrora, lil. 
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FOR YOUR GSE 


Hamilton Standard’s systems-engineering experience and 
technologies provide GSE resources of tremendous scope 


Today Hamilton Standard can supply the widest 
range of aircraft and missile ground support 
equipment—from tiny precision components and 
safety devices to complete architectural struc- 
tures and weapon sub-systems. This capacity 
stems from Hamilton Standard’s 40 years’ exper- 
ience in systems-engineering its own laboratories 
and broadening product line. 


IN SYSTEMS-ENGINEERING its facilities and 
products, Hamilton Standard has carried out new 
concepts in precision gaging, electrical and elec- 
tronic control, automatic interlocks, and other 
safety devices that are essential to many of to- 
day's sophisticated GSE systems. These programs 
have also produced an unusual knowledge of 
structures, materials development, and such crit- 
ical technologies as: 


Electronics— Hamilton Standard’s experience in 
producing controls for its products and labora- 
tories is readily applicable to such GSE as check- 
out sets, simulators, computers, and electrical and 
electronic test equipment. 


HAMILTON 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


Hydraulics and Pneumatics—Through the de- 
velopment of hydraulic pumps, Hydromatic 
propellers, starters, fuel controls, and aircraft 
air conditioning systems, Hamilton Standard has 
acquired comprehensive skills in hydraulics and 
pneumatics—skills that can be efficiently applied 
to many GSE products. 


Cryogenics and Fuel Handling— Hamilton 
Standard is constantly working with low-temper- 
ature gases and fuels. This experience, plus exten- 
sive work with freon air conditioning systems and 
fuel controls for liquid oxygen and liquid hydro- 
gen, is a natural foundation for solving complex 
fuel handling or storage problems. 


UNMATCHED RESEARCH AND DEVELOP- 
MENT FACILITIES. As a division of United Air- 
craft Corporation, Hamilton Standard shares in 
one of the largest privately owned research in- 
stallations in the aerospace industry. 


ONE SOURCE FOR ANY GSE. To learn how 
these facilities and services can serve you, phone 
or write Hamilton Standard, today. 


STANDARD 


SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD 


3 


ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for over 20,000 oircroft STARTERS. Over 15,000 pneumatic and fuel-air 
for space vehicles and such advanced air- gas turbines have been produced by Hamil starters are in service on many of the nation's 
craft os the 8-58, 880, B-70 are important ton Standord. The company's latest control front-line aircraft. The new Hi-Lo system, 
aspects of Hamilton Standard diversification. work involves advanced rocket engines above, permits drastic weight, cost savings. 





power dissipation raised the surface 
temperature of the resistors to over 
120C. At the conclusion of the test, 
resistance values had changed by less 
than 1/10 of 1%, within the measure- 
ment accuracy of the test instruments. 

As far as maintenance is concerned, 
a faulty module can be removed from 
the intermodule board and replaced by 
a functioning unit. The faulty unit 
can be discarded, or where it is neces- 
sary or economically desirable to repair 
the individual faulty circuit wafer, the 
interconnection board must be removed 
and the module opened at the seal of 
the bad wafer. With anticipated reli- 
ability, however, the failure frequency 
should shrink, Selvin believes 

One of the more severe problems 
confronting any microminiature pro- 
gram is the need to remove heat. Its cal 
culations and preliminary tests show, 
Sylvania says, that thermal conduction 
by alumina wafers directly to the inter- 
connection boards is an_ efficient 
method of getting heat away from the 
active electronic materials and to a 
radiator surface with the fewest p 
sible heat transfer interfaces. Calcula 
tions indicate that well over one watt 
per module can be dissipated at 85€ 
ambient 

The only specific and valid test run 
thus far, Selvin adds, involved a six 
wafer stack at about 30C ambient in 
which one watt was dissipated on one 
wafer in the center of the stack. Under 
this condition the wafer surface tem 
perature on which the resistive metal 
film strip was dissipating its heat 
reached 83C, a safe figure for a ger- 
manium transistor. Adjacent wafers re- 
corded temperatures in the order of 34 
or 35C. Further tests are planned 

The Sylvania microminiature modul 
is the product of a year’s work by Sel- 
vin's group which consists of what he 
describes as an integrated blend of 
transistor circuit engineers, chemists, 
ceramicists, metallurgists and __solid- 
state physicists 

In converting from the development 
to the production stage 
modules, Sylvania plans to ac 
financial support from military agencies 
Ihe company feels that the appl 
of microminiaturization to I 
electronics today and to commer 
electronics in the future mak 
work essential 


NEW AVIONIC 
PRODUCTS 





Components & Devices 

e Synchro, Type UDSH-10-D-11G1, is 
a combination of any two of company’s 
synchros from its size 8 and size 10 lines 
packaged in a cylindrical housing 2.875 
in. long. Pictured unit is a control dif 


ferential resolver. Stainlc steel con- 
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struction provides necessary vibrational 
rigidity and zero lineup is obtained bi 
positive mechanical coupling. Clifton 
Precision Products Co., Inc., 9014 West 
Chester Pike, Upper Darby, P 


e Static inverters and converters which 
may be used in missile guidance and 
control applications are being offered 
by De leo Radio The se device ate Ca 
pable of high capacity, ranging from 
150 to 4,000 volt-amperes and efficien 
cies of 65 to 90% depending on power 
and control required. Phase control is 
iccurate to 0.5 deg. and frequency con 
trol up to six parts per million 
achieved under all load and en 
mental conditions, according to Del 
Radio Division, General Motors (¢ 
Kokomo, Ind 


¢ Tunnel diodes, Types IN294] an 
1N2969, designed for use as circuit ref 
erence elements, are available to 

equipment manufacturers in produ tion 
quantities priced at $5.50 and $6.00 








Systems competence in 
design, implementation, 
structural construction, 
installation, operation, 
training, and 
maintenance of: 


1. Space eurveillance 
systems 


2. Transportable elec- 
tronics systems 





Instrumentation, con- 
trol, and switching 
systems 


. Telecommunications 
systems 


. Integrated land, sea, 
and air communica- 
tions systems 


6. Data systems 


CORPORATION 


CABLE @ ALPHA DALLAS 
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Alpha Corporation is an experienced supplier of 


E LECTRO N ICS transportable electronics systems and support 


packaging in projects where the entire 


CONSTA NTLY complex transportable and where transportable 
units ar rt of a larger complex. Capabilities 


AVAILA BLE extend from design through implementation, final 
—~ANYWHERE test, and customer orientation. Particular 


emphasis is directed toward reducing user 
problems through design compatible with human 
engineering factors and simplified maintenance. 


The more than 700 engineers, technicians, and 
supporting personnel of Alpha represent a most 
substantia! store of diversified systems experience. 


CORPORATION 


A SUBSIDIARY OF COLLINS RADIO COMPANY 


SYSTEMS DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE © RICHARDSON, TEXAS © TELEPHONE DALLAS ADams 5-2331 











HELICAL GEARS 


Every M-D blower shipped has 
a matched pair of crown- 
shoved, lapped helical geors. 
Backlash tolerance is .0005” 
to .0015”. No other blower 
matches M-D quality. 


WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. * £8 ee ] 





i 
| 








006 2000 2000 « 
CAPAC’ CAVES FOR 17 PHO OF ay Poth 


M-D BLOWERS, we. 


RACINE, WISCONSIN 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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cach, respectivel Both devices have 
typical peak-to-valley ratios of 5 to l; 
can operate over temperature range 
from —55C to 100C, and are housed in 
rO-18 case. The 1N2941 has typical 
peak point current of 2.2 mils (within 
10%); total capacity of 30 picofarads 
while for the 1N2969 these values are 
4.7 mils and 20 picofarads, respectively 


General Electric Co., Semiconductor 


Products Department, Syracuse, N. ¥ 


Binary encoder, Mode] 793 M, is a 
13-bit subminiature shaft position-to- 
digital encoder packaged in a standard 
size 8 casing measuring 2 in. in diame- 
ter and 1.25 in. in length. Unit has 
1 resolution of 128 counts per input 
shaft revolution and a capacity of 8192 
A combination of two 
ind 25 contact pickups 
provides serial o1 parallel binary read- 
out representing shaft position or rota 
Division, General 


Western Ave 


binarv count 


cascaded disk 


tion Librascope 
Precision, Inc SOS 


Glendale 1, Calif. 


e Mesa transistors, Types 2N1561 and 
2N1562, capable of delivering 4 watt 
it 160 m« ire available for use in 
sonobuov transmitters, telemete ring de 
vices, air-sea rescue radio transmitters 
etc. With a collector 


#f 500 ma., the transistors are packaged 
in a cold-welded package to ensure low 


ipabilit 


current 


temperature gradient Ches« 
transistors wil 
at 25C case tem 
perature and are designed to mec 
mechanical and environmental requir 
ments of MIL-S-19500. Motorola, In 
Semiconductor Products Division, 5005 
Kast McDowell Rd., Phoenix, Ariz 


internal 
pnp diffused 


dissipate up to 


junction 
3 watt 


; 


e UHF Ferrite Isolator, Mode! L! 01, 
is designed for operation in the 440-470 
me. band and can cover a bandwidth of 
30 me. centered at 455 mce., providing 
more than 10 db. isolation with less 
than 1 db. insertion loss Isolator 
measures 34 x 24 x 1 in. including two 
BNC connectors and weighs about 5 
oz. It is available for delivery with 30 
to 60 days in production quantities 
Motorola, Inc., 8201 East McDowell 
Rd., Scottsdale, Ariz. 


Instruments 


© Power meter, mode! BS$32T, is a tem- 
perature-compensated meter which can 
measure continuous wave or pulsed Ri 
power in five full scale direct reading 
ranges from 30 micro to 3 milliwatts 
and readout in milliwatts or dbm 


Charging circuit operates from 105 to 
125 v.. 50 to 400 cps. source Reading 
ire virtually drift free and temperature 
compensation makes instrument mor 
table than comparable measuring 
ding to the firm, FXR, In 

Place VW oodsidk Ti 


ios, Act 


26-12 Borough 


N. } 


@ Cable tester, Model 19¢ 


cable leakage and continuity 


te of five wires per second un 
ih! 


lester will 


mum fa 
der automat 
ck 150 simple circuits, 75 main cit 
with any combination or number 


operation 


circuits to a total of 75 
intermediate combina 
f main and branch circuits up 
50. Designed to meet MIL-T-945A 
is housed in moisture, air tight 
California Technical Industrie: 


1421 Old County Rd., Belmont, Calif 


of branch 
branches or any 
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POLISHING of mating surface of hard glass electron tube bulb (left) 


is the most critical step in the polyoptic sealing process being studied 


by Chatham Electronics. Bulb is polished on ball lap made of rolled canvas micarta rotating at 1,000 rpm. Monochromatic helium light 
is used (center) to check preciseness of fit between mating surfaces of tube bulb and button stem. Interference rings, or fringe patterns, 
give a visual indication of the correctness of the surface contour. At right a Type 1258 tube is ready to be vacuum-sealed by the polyoptic 
process in a baking oven. Tube is mounted on trolley exhaust riser. 


Optical Polishing Adds to Tube Reliability 


By Harry Raven 


Livingston, N. J.—An optical polish- 
ing process of vacuum-sealing clectron 
tubes lowered the number of rejects 
and significantly extended tube life in 
tests conducted on a pilot batch by 
Chatham Electronics Division of Tung- 
Sol Electric, Inc., under contract from 
U.S. Army Signal Supply Agency 

Until automated production equip 
ment is developed, the process, called 
polyoptic sealing, probably will be con- 
sidered economically impractical except 
for sealing tubes in which high reli- 
ability is a consideration as in 
satellites, missile unattended 
outpost stations and underwater cables. 
Army is expected to specify tubes 
sealed with the polyoptic technique be- 
fore the end of this year, according to 
Brig. Gen. Elmer L. Littell, command- 
Army Signal Supply 


major 
systcms, 


ing general of 
Agency 

The process may ultimately have 
application in sealing special types of 
tubes, including those made of alumi- 
num silica glasses which have very high 
melting and strain points, and in seal- 
ing high precision quartz crystals. 

Premium type tubes sealed by optical 
polishing under present laboratory 
methods would cost approximately 15% 
more than if conventional gas flame 
scaling were used. This figure is based 
on the assumption that a manufactur- 
ing yield would be sufficiently increased 
to compensate for the high labor costs 
incurred by using the process. 

At 2,000 hr. in Chatham Electron- 
ics’ pilot evaluation, more than 60% 


of a batch of 38 polyoptic-sealed Type 
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1258 miniature hydrogen thyrat 
tubes were still operative when 
a control batch of 50 flame 
1258s had failed 

The polyoptic tube is sealed 
The tube is mount 
a trolley exhaust riser by whi 
contaminants emitted during 
are drawn off. The area to be s¢ 
centered within an RF coil. A gr 
ring is placed on the tube ov 
mating surfaces at the sealing 
The tube is then evacuated to 
sure of 2 x 10° mm. of mercur 
baked at 400C The graphit 
is heated to 950C for 15 sec. by 
tion heating from the RF coil. Va 
sealing prevents contamination of t 
elements due to oxidation. 

Graphite rings are subject to 
tively rapid erosion and are th 
not wholly satisfactory. Care must 
taken to ting contour, 
variations in section are 
cause variations in temperature, 


baking oven 


control 


CTOSS 





Ove TOM NEAT AS 


come 

















TUBE is placed in baking oven and centered 


within induction heating coil. Graphite 
seal ring is placed over mating surfaces 


which are to be sealed. 


poor sealing mav be the final result. 

'ype 1258 tubes were chosen for the 

aluation of the sealing process be- 

use these tubes are made of hard 
glass with the mount structure close 
to the seal zone. In this type of con- 
truction the tube elements are par- 
ticularly susceptible to damage, since 
hard glass tubes are subjected to rela- 
tively high and prolonged temperatures 
luring conventional gas flame sealing, 
1 method which has the following dis- 
idvantages: 

e Oxidation of tube elements (includ- 
ing the cathode base metal, in severe 
cases) can occur during sealing and 
innealing. 

¢ Impurities in the heating gas may 
contaminate tube elements. 

® Melted glass in the sealing zone re- 
leases contaminants such as water vapor, 
irbon dioxide and oxygen which may 
be absorbed by the element surfaces. 

e High temperature at the seal may 
vaporize metallic impurities or even 
onstituents of the glass and contami- 
nate tube elements including, at worst, 
the cathode surface. 

As a result of these difficulties con- 

ntional production yields of the Type 
1258 tube are erratic and reliability un- 
certain. Therefore this tube seemed a 
good choice for testing the polyoptic 
scaling process. 

Polyoptic sealing is an application of 
the long-known fact that a pair of high- 
ly-polished and precisely-mated glass 
surfaces become securely sealed by true 
molecular bonding when placed _to- 
gether. Compagnie Generale de Tele- 
graphie San Fil (CSF) of France at- 
tempted to apply this sealing technique 
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friend or foe? 


The way to know — An ominous shadow ENGINEERING BEYOND THE EXPECTED 


Packard Bell’s reputation as a leading designer 
and foremost producer of IF}' (identification, 
friend or foe) equipment is indicated by the fact 
that both the AN/APX-7 and the AN/APX-6, 


which returns the reply, are products of our 


over ocean or wasteland...an unidentified 
“blip” on a radar scope! A challenge from an 
airborne AN/APX-7 interrogating unit spurts 
into the ether. In microseconds a reply 
identifies the potential marauder as friendly. 


The absence of such a reply alerts the pro- Technical Products Division 
opment, company-sponsored, has recently pro- 


Advanced devel- 


tective and retaliatory might of the nation. 
duced miniaturized IFF modules which operate 


up to 200°C, 


PACKARD BELL ELECTRONICS 

















TUBE BUTTON STEM is held in a device 
made from a conventional miniature seven- 
pin socket attached to a plastic rod. 


to tubes in which high reliability was 
desirable, as in submarine cables 
Due, apparently, to technical difficul 
tics and reasons, the 
pany settled for a quasi optical sealing 
satisfactory 


cconomic com 


technique which proved 
for making tubes in which reliability was 
paramount, according to Ward Wa- 
trous, manager of Chatham Electronics’ 
power tube department 

The U.S. Army Signal Corps learned 
of the French company’s process in 
1956 and in June of that vear awarded 
Chatham Electronics a contract to pro- 
duce, test and evaluate a quantity of 
tubes with polyoptic seals. Chatham 
Electronics made an agreement with 
CSF to obtain technical data and man- 
ufacturing knowledge. Army Signal 
Corps Supply Agency has awarded 
Chatham Electronics a new contract 
to continue study of the vacuum-sealing 
technique, and expects that the results 
of this 


sion a 


investigation will permit a deci- 
to whether volume production 


] 


with polvoptic sealing is justified 


The designation “polyoptic” is a 
misnomer, CSF des 


‘du system de 


tribes its process as 
ellement par poli 
optique translates as “‘svstem 
of scaling by optical polishing.” Thus 
the American designation “polyoptic 
scaling” is misleading 

“In Chatham Electronics’ polvoptic 


\“ hic h 


scaling technique the mating surfaces of 
a Type 1258 tube’s glass envelope and 
stem mount are optically polished to an 
accuracy of a few millionths of an inch 
so when they are joined the tube can 
be evacuated before the glass is fused. 
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lhe mating surfaces can be flat 
cal or spherical, depending on th« 
of tube involved. A spherical seal 
was selected for the Type 1258 
When a tube is made of soft 
cnamels with low melting point 
be fused to the mating surface 
polishing and the seal may be eff 
at relatively low temperature 
ever, since the Type 1258 tubc 
structed of hard glass, direct-ci 
caling was required 

Polyoptic sealing has 


‘ 


these 
tages: 

e Oxidation 
because the 


is practically eliminate 
tube elements ar 
vacuum during sealing 

e Gas combustion products cann 

ter the envelope 

¢ Metallic vapors and gascous 

driven from the 
through the exhaust 
they can appreciably contamina 


glass are 
system 
tube elements 

@ Period during which the 
heated to the softening point 
ibout 15 sec rhe quantity of 
released is a function 


olas 
glass 


nant 
time interval at sealing temp« 
e Glass temperature during th 


lowe T 


is considerably tl 


flame 


? 
contaminant ire released fi 


pr riod 


ing gZas 


ealing, so that 


glas 
e Distortion of mount due to 


COMPLETE 
FLOOR-10 





CHamPaen 


Lt 
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ROUGH GRIND chamfers button to 0.20 in. 
(A); coarse lapping to 0.15 in. 


of the glass adjacent to the base pins 
obviated. 

e Premature breakdown of the cathode 
inder is not critical because decom- 

sition occurs under vacuum condi- 

tions. 
Critical factors in polyoptic sealing 

nclude:* 

¢ Polishing mating surfaces of the tube 
nvelope and stem mount. Major dis- 

idvantage of the process is the cost 
f labor required to prepare surfaces. 

¢ Sealing time. Too long a sealing time 
ids to bulb “suck in” by atmospheric 
ressure, short a sealing period 
ults in leaky seals, or cracks. 

¢ Baking temperature. Oven baking at 
ninimum of 400C before and during 
tual sealing was found necessary to 
revent seal cracks. 
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IN 8 WEEKS, AT LOW COST 


Fly your OC-7 (or OC-6 or Constellation) to u 
be making money with it again weeks : 
you'll probably have a lower cost to amort 


We've already converted a number of 
from passenger to cargo (finished our fir 
days ahead of deadline, have been ahead 
ule ever since). Matter of record, we're the 
outfit that has converted or repaired eve 
and make of four-engine piston-powered trar 
now flying 


Add 12 years’ experience in converting four- 
engine military aircraft, a big staff, a ranch-size 
acreage under roof—and you'll see why we can 
return your cargo-ready DC-7 so much sooner. 

You get the benefit of advanced LAS engineering, 
too--like the new extruded aluminum cargo floor 
shown in cross section above. 

Yet our prices are intensely competitive. Let's 
talk about re-engineering and remanufacturing your 
piston-engine fleet. 


_—————~ a LOCKHEED AIRCRAFT SERVICE, INC. 

S Ontario International Airport, Ontario, California 

a —/ MAINTENANCE * OVERHAUL © MODIFICATIONS * CONVERSIONS 
ARR 


CUSTOM AVIONICS « RECORDING DEVICES « TRAINING SYSTEMS 
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MORE BANG 
PER DOLLAR FROM 


i> THE LAND OF THE 


Down where the lakes are only min 
utes away and the sea shore’s just 
an hour’s drive, Martin engineers 
came up with what is called a “pilot’s 
missile”—the air-to-surface Bullpup 
It requires no more special handling 
than a round of ammunition. It gives 
the biggest bang per dollar in U. S. 
missilery 

Bullpup, operational with the 
Navy (GAM-83B in R&D with 
AF), was designed and developed at 
Martin in sunny Florida. Bullpups 
are now rolling off production lines 
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SHELTERING PALMS 


for both the Navy and Air Force. 
Other Martin-Orlando prime con- 
tracts include: Lacrosse, Missile 
Master, and Pershing 
We think Martin-Orlando is doing 
outstanding work because it has 
outstanding engineers and scientist 
and because it has facilities 
second to none .. . and because the 
man who can swim or sail with his 
son in the evening brings renewed 
energy and purpose to his job. If you 
feel the same way about it, you'll 


feel at home in Orlando 


7 ae 


¢ 


Write: C. H. Lang, Director of 
Employment, The Martin Company, 
Orlando 5, Florida, for a fully de 
scriptive booklet, “Portrait of a 


Missile Maker.” 
CURRENT OPENINGS for engineer 


in these areas: ground and airborns 
electronics + advance design + systems 
* aerodynamics + quality and test « reli 


ability + electronic manufacturing 


WORK IN THE CLIMATE OF ACHIEVEMENT 
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GE Tests Radome for Radar Deflection 


General Electric's Heavy Military Electronics Department is testing this geodesic radom 
The dome is erected on a new radar test tower built for the compan 
Tower, which has a tiltable platform coupled to t 

steel framework, is used to determine amounts of deflection introduced into incoming 


at Cazenovia, N. Y. 
by E. W. Bliss Co., Canton, Ohio. 


radar signals by various types of radomes which house the antenna. 


4 FILTER CENTER 7* 
> New Transistor Company—Kcarfott 
Semiconductor Corp. will be the name 
of the new semiconductor organization 
(AW Apr. 25, p. 115) set up by Kear- 
fott Division of General Precision, Inc 
Stephen Cudlitz and Robert S. Hender- 
m, previou ly with Massachusetts In 
titute of Technology, will be presi 


dent and executive vice president, r 


iv, of the West Newton, Mass 





P Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include 

e Raytheon Co. will produce and in 
stall cight additional long range air 


trafic control radars for the Federal 
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Aviation Agency under a $6 m 
contract. ‘This brings to 41 the 
flight tracking ordered 
Raytheon 

@ Dich] Manufacturing Co. will 
duce resolvers for Navy under 
000 award from Bureau of Weap« 
@ Space Electronics Corp. will 
further research and developom 


} 
litan terminal guidance under 


radars 


OOO extension of a contract ft 
Corp 

@ Hallicrafters Co. will prod 
tronic countermeasures equipm 
Strategic Air Command Boeing 
12 million Air | 


ler . 
i¢ 


bombers un 
aw ird 
¢ Sperry-Utah Engineering Laborat 


has received $5.3 million for cont 


research and development on S 
weapons system from the Arm 


nance District, Los Angeles 


ENGINEERS 
SITE ACTIVATION 


We're rolling up our sleeves for the next 
important step of activating bases 
throughout the United States. Design 
or liaison engineers with B.S. in M.E. 
or E.E. and experience in electrical or 
mechanical systems are required for 
liaison work at missile launching 
complexes, or design support work on 
launch control equipment, propulsion 
systems, automatic programming and 
missile checkout equipment operations. 


Assignments are at Warren Air Force 
Base, Cheyenne, Wyoming; Offutt Air 
Force Base, Omaha, Nebraska; Fair- 
child Air Force Base, Spokane, Wash- 
ington; and in San Diego. 


Please send complete resume to 
Mr. R. Merwin, Engineering Personnel 
Administration, Dept. 130-90, 5599 
Kearny Villa Road, San Diego, Calif. 


CONVAIR/ASTRONAUTICS 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 
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YOUR IDEA MAY BE BOEING / WICHITA'S PRINCIPAL FUTURE PRODUCT! 


If you’re the kind of man with a truly inventive turn of mind... if you have really big ideas about end products 
and processes...if you can sense the challenge in joining one of the world’s largest companies at the 
beginning of an expansion and diversification push... 


YOU BELONG WITH BOEING / WICHITA Here's why: We have started the most ambitious 
product development program in our history. As you probably know, the tools are already here. Boeing / 
Wichita is one of the most extensive design and manufacturing complexes ever put together... with test 
facilities to match. 


We’re looking for the kind of brains and vision that can activate meaningful programs in New Product 
Design. We're looking for the few men whose original thinking today will be translated into the products of 
an advanced age tomorrow. The rewards will be great. In terms of challenge, nothing can surpass it. 
Materially, basic compensation will be excellent...and Boeing's well-known royalty plan is spelled out in 
black and white. 

Naturally, the qualifications are high. But if you are one of the few who fits them... by education, experience, 
inherent ability, or a combination of these... you will probably know it instinctively. We invite you to write in 
confidence to Mr. Melvin Vobach, Dept. C5, Boeing Airplane Co., Wichita 1, Kansas. 


SSE GE ¢§ WICHITA 





WHO'S WHERE 


(Continued from page 23) 





Changes 


Dr. Leslie W. Ball, director of reliability, 
Boeing Aecro-Space Division, Seattle, Wash 

H. H. Christensen, manager-advance 
space navigation engineering, Advance En 
gineering Operation of General Electric's 
Light Military Electronics Department, Ar 
mament and Control Section, Johnson City 

Benjamin ©. Delaney, technical opera 
tions manager, and William L. Freienmuth, 
yssistant technical operations manager, Vitro 
Laboratories, Silver Springs, Md 

Bertram Mintz, chief application en 
rineer, Aircraft Division of Hughes Tool 
Co., Culver City, Calif 

Douglas Meadowcroft, assistant to 
president, Teco, Inc., Burbank, Calif 

Frederick J. Anderson, director of En 
gineering, Data Systems Operations, Syl 
vania Electronic Systems, a division of 
Svivania Electric Products, Inc., Needham, 
Mass 

Roswell W. Gilbert, director of corporate 
research, Daystrom, Inc., West Caldwell 

Donald S. Jones, exccutive assistant to 
the general manager, Scintilla Division of 
Bendix Aviation Corp., Sidney, N. Y 
Thomas B. Kreutz succeeds Mr. Jones as di- 
rector of industrial relations 

Donald C. Fleming, senior project engi 
necr-reliability and standards program, Spec 
trol Electronics Corp., San Gabriel, Calif 

John B. Pitkin, European F-104 project 
director for Lockheed Aircraft Corp., with 
headquarters at Koblenz, West Germany 
Eugene C. Frost succeeds Mr. Pitkin as 
quality assurance staff manager at Lock 
heed’s California Division 

Dr. Frederick F. Caserio, Jr., has joined 
the technical staff of National Engineer- 
ing Science Co., Pasadena, Calif 

Dr. Milo Macha, manager 
tional Rectifier Corp.'s Astro-Power 
sion, El Segundo, Calif 

O. F. Henning, marketing manager, In- 
strumentation Product Group of the Geo- 
Instrumentation Division of 
Houston, Tex 
director-long range 


the 


of Interna- 
Divi 


sccrences & 
Texas Instruments, Inc., 

Dean O. Bowman, 
planning, Autonetics, a division of North 
American Aviation, Inc., Calif 

Dr. Emil Onaca, marketing analyst, Leach 
Corp., Compton, Calif 

W. O. Chamberlain, Jr., director of ad 
vanced planning, Cook Technological Cen 
ter of Cook Electric Co., Morton Grove, Ii 

Dr. Richard B. Nelson, manager, Tube 
Division Research and Development, Varian 
Associates, Palo Alto, Calif 

John A. Stern, United 
pean factory representative, 
Sud Aviation, Toulouse, France 

Quinn Gow, chief thermal engineer, 
Zippertubing Co., Los Angeles, Calif 

E. M. Dagerman, West Coast (El Se 
gundo, Calif.) district sales manager, Ma 
rine and Ordnance Department of Vick- 
ers, Inc., Waterbury, Conn 

Dr. Howard S. Seifert, has joined the 
technical staff of United Technology Corp., 
Sunnyvale, Calif., and also has become 
a professor of aeronautical engineering at 
Stanford University 


Dow ney, 


Air Lines’ Euro 
stationed at 
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, 


Burton M. Kuck, 
neer, Kinetics Corp., Solana Beach 

John G. Ziemann, chief meta 
Metals Division, Kelsey-Hayes C« 
Hartford, N. Y., and Stanley 
manager of refractory metals product 
opment 

Walter W. Benedict, productior 
ager, On Mark Couplings, Inc., I 
geles, Calif. Also: Fred Hoff, cl 
quality control; Frank J. Kommer, pr 
tion control manager 

William F. Hafstrom, director of 
keting, Autonetics, a division of } 
American Aviation, Inc., Downey, 
succeeding Charles A. Wolf, now opx 
manager of Autonetics’ new Arma 
and Flight Control Product Division 


senior proy 


Cass U-3A 


A bkowitz 


Dr. Richard W. Eppley has joined the 
Astro Systems and Research Laboratories 
f Northrop Corp.’s Norair Division, Haw- 

rne, Calif 

Dr. David Sayre, manager of programing 
lanning, International Business Machines 
( rp., New York, N Y 

James E. Heath, director of manufac- 
Mechanical Division of General 
Mills, Inc., Minneapolis, Minn. 

The Garrett Corp.'s AiResearch Manu- 
facturing Division of Los Angeles (Calif.) 
1s appointed the following new mana- 
sers for sales: Robert J. Tatge—flight and 

tronic systems; Henry N. Titzler—mis- 

systems; Raymond J. Gambon—environ- 
ental systems; Ernest A. Wilder—heat 
transfer. 


turing 
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TRANSPORTATION-MOBILITY PROBLEM— 


SOLVED BY CESSNA 


Problem: to provide the Air Force economical transportation with optimum 


speed and mobility. Solution: the h 


transport Cessna U-3A. Borne al: 


igh-powered, high-efficiency light twin 
ft by aggressive Continental engines, the 


versatile, low-cost U-3A continues to be the most practical transportation 
aircraft in the Air Force today. 


High mobility at low cost is just one of the 


reasons USAF relies heavily on the U-3A—an 


one more of the ways Cessna “Probiem-S 


| future in the air. 


d Wichita 
v ng” 
| Research is ever at work enhancing America’s 


Kansas 


ESSNA 
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The sphere represents pore in many ways to 
i 


the designer of inertia 


nstruments. It can be de- 


coupled completely from torques due to external mag- 
netic, electric, and gravitational fields. It has perfect 
symmetry, can be formed to extreme accuracy by 
simple machine processes. It is the primary element 
of Honeywell’s electrically suspended gyro. 


INERTIAL SYSTEM DEVELOPMENT 


Systems Analyst—employs mathematical 
techniques such as operational calculus, 
matrix algebra, and difference equations to 
the solution of problems concerning per- 
formance characteristics of various system 
configurations including analysis for error 
introduced by sensors and computer, re- 
quirements for alignment, and optimization 
of the system configuration. 

Digital System and Logic Designer—requires 
familiarity with capabilities of various digi- 
tal computer configurations and ability to 
employ system and logic relations in speci- 
fying necessary configuration for solving 
inertial navigation problem. 

Electronic and Mechanical Designers —engi- 
neers with background in transistor circuitry, 
inertial sensor development and evaluation, 
and precision mechanical equipment design 
are needed to perform component develop- 
ment and evaluation, and to design mount- 
ing and alignment equipment. 


APPLIED RESEARCH 

Programmer Analyst—mathematician with 
experience in the use of medium and large 
scale digital computers for analysis of scien- 
tific problems. 

Human Factors Engineer—capable of analysis 
and direction of experiments in human motor 
skills, and application to man-machine sys- 
tems involving automatic control techniques. 


professional opportunities at Honeywell Aero 


Systems Analyst—capable of conducting re- 
search studies involving new techniques of 
space navigation and guidance. 


DESIGN AND DEVELOPMENT 


Flight Control Systems—analytical, systems, 
and component engineers to work in areas 
such as advanced flight reference and guid- 
ance systems. Positions range from analyz- 
ing stability and control problems, systems 
engineering—through design, testing, and 
proof of electrical and mechanical equipment 
—including flight test and production test. 
Advanced Gyro Design — Engineers with two 
and up to twenty years’ experience in pre- 
cision gyro and accelerometer development, 
servo techniques, digital techniques, solid 
state electronic development, advanced in- 
strumentation and magnetic component 
design. 

Electronic Circuit Designers—experienced in 
the areas of analog digital computers, tran- 
sistor circuits, servos, instrumentation, and 
or gyro stabilization. 

For the less experienced professional engineer, 
there are opportunities in the Evaluation 
Laboratory which lead to careers in any of 
the above fields. 

To investigate any of the above professional 
opportunities, please write in confidence to 
Bruce Wood, Dept. 613B, Honeywell Aero- 
nautical Division, 1433 Stinson Blvd. N.E., 
Minneapolis 13, Minnesota. 





To explore professional opportunities in other 
Honeywell operations coast to coast, send your 
application to H. K. Eckstrom, Honeywell, 
Minneapolis 8, Minnesota. 


Honeywell 
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ENGINEERS: 


A IEW” CONCEPT IN 
PROFESSIONAL JOB 
CFLECT | MY New technical tests enable 


you to calculate your probability 
BY GENERAL ELECTRIC’S LIGHT MILITARY ELECTRONICS DEPARTMENT 








for success at LMED—-in 1 hour 


at your own home! 








Here's how it works: possess, the probability is excellent 
First, fill out the coupon below and _—‘that a significant community of tech- 
check off the tests which apply to your nical interest exists between you and 
training and professional experience The Light Military Department. In 
Forward the completed coupon to us addition, a valid assumption can be 
and in a few days you will receive the made that a high probability for suc- 
tests, a sealed answer sheet and ex cess awaits you here. And remember, 
planatory material. your score need not be divulged to us 

at any time; it is for your own guid- 
ance exclusively! 


If you've been thinking of changing 
your job some day —or in the near 
future—but have hesitated because 
of the many uncertainties involved, 
Light Military’s new concept in 
professional job selection will be 
of paramount interest to you. 


During a convenient hour at home 


What is it? 


The new concept is based on a series 
of technical tests developed and pre- 
tested by Light Military engineers. 
They are designed to be taken, scored 
and evaluated by the individual 
engineer, all in the privacy of his own 
home. And, because the sole purpose 
is to provide you with a novel, objec- 
tive means for self-appraisal, your 
score need not be divulged to us at 
any time. 








(— Facts 
about the tests 


1 Each technical test is com- 
posed of 40 eee choice 
questions. ° 


2 To find answers for some 
questions, mathematics is 
involved — but only to the de- 
gree normally associated with 
the work 
3 The “mix” of questions in- 
cludes some easy ones, 
some ng on the of 
the art. 


None of our engineers 
4 achieved a atau asec. 


The test for neering 
5 minatration fe Be a8 








take the test and score it with the 
answer sheet provided. Then, compare 
your performance with the criterion 
group composed of Light Military 
engineers at all levels who took the 
same test. In most cases you will be 


able to relate your score to years of 


experience, from 2 to more than 10 


What it measures: 


If your adjusted score is equal to, or 
more than the years of experience you 


CURRENT AREAS OF ACTIVITY 
AT THE LIGHT MILITARY DEPT. 


SPACE COMMUNICATIONS & TELEMETRY « 
MISSILE & SATELLITE COMPUTERS « SPACE 
VEHICLE GUIDANCE « UNDERSEA WARFARE 
SYSTEMS « THERMOPLASTIC DATA STORAGE 
« SPACE DETECTION & SURVEILLANCE e 
COMMAND GUIDANCE & INSTRUMENTATION 
«¢ INFRARED MISSILE APPLICATIONS 


MAIL THIS COUPON FoR YOUR TESTS 


Mr. R. Bach 


Light Military Electronics Dept. 
General Electric Company, French Road, Utica, New York 


Please send me tests (limited to 2 subjects per individual) answer 
and self-evaluation sheets covering the areas checked: 


(J) RADAR [) MICROWAVE [7 ELECTRONIC PACKAGING (ME) 
() COMMUNICATIONS [7 ADMINISTRATIVE ENGINEERING 


NAME 





HOME ADDRESS. HOME PHONE 








CITY. —ZONE —STATE 











YEAR(S) RECEIVED. 
[as Oe Soe BD) 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL €@ ELECTRIC 








DEGREE(S) 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities-—exzcecu 
management, technical, selling. office, skilled, manual, et 


Employment Agencies 
Employment Services 
Labor Bureaus 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 
Part Time Werk 


DISPLAYED ———RATES—-—— UNODISPLAYED 

The advertising rate is $52.00 per inch for all adver 
tising appearing on other than a contract basis 
Frequency rates quoted on request 


$2.70 per tine, minimem 3 tines. Te Yt advance 
payment count 5 average is as & line 

Position Wanted Ads are % of abore rate 

Box Numbers-—counts as | line 

Discount of 10% if full payment is made in adranve 
for 4 consecutive insertions. 

Subject to Agency Commission Not subject to Agency Commission 


An Advertising inch is measured %” verticaJiy on 
column—2 columns—30 inches to a page 


Send NEW ADS te Classfied Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. ¥. 36, N.Y. 














You think circuit 


design is old hat? 
We don’t! 


Give us handbook circuits which are “established” designs — we still 
find new aspects to investigate. Give us circuits to develop that must be 
reliable — we use the best available transistors, subminiature vacuum 
tubes, and other devices to design high performance circuits with feed- 
back — for airborne and surface radars, comprehensive sonar systems, 
communications and data processing systems. 

Our circuit design groups are well balanced. We have talented men 
with a variety of capabilities, engineer supervisors who understand 
your problems. Among us are those who keep abreast of advanced 
theories in such fields as network synthesis, who also know when to 
apply them and when not, where calculating ends and breadboarding 
begins. 

Our labs are brand new, technician support strong. There’s a 
“quiet corner” for everyone. You have an opportunity to get the broad 
view learn about the systems of which your circuits are a part, 
follow them through to systems test. 

We're key members of an engineering organization, operating in 
nobody’s shadow. If you share our attitude, let’s compare interests. We 
always need creative circuit designers, and encourage engineers to 
develop in this direction and to take Company and university courses. 
Opportunities are on East and West Coast. Please write in confidence to: 
Mr. Donald Sweet, Management and Professional Recruiting, Equip- 


ment Division, Raytheon, 624K Worcester Road, Framingham, Mass. 


EQUIPMENT DIVISION 


EXCELLENCE 
IN ELECTRONICS 











computer 
programmer 

and don't 
know it? 


Many men who have training in engineering 
and the sciences are now going into com- 
puter programming. They find that it makes 
full use of their special analytical and logi- 
cal talents, often not fully tapped in their 
present work. 


In the 60's and beyond, the electronic com- 
puter will becorne more and more an impor- 
tant factor in the operations of business, 
industry, science and government. Com- 
puter programmers, the men who direct the 
computers, will play a vital role in this 
progress 


One of the most important qualifications for 
this work is the ability to analyze complex 
problems and to deduce from them mean- 
ingful and useful answers 


A computer programmer takes a problem — 
it may be in engineering, science, marketing. 
or in any of dozens of other fields — analyzes 
it, and phrases it in a mathematical-logical 
language that the computer can “under- 
stand."’ Then the computer goes to work 
with its prodigious speed and accuracy 


if you qualify as a computer programmer, 
you will be given an intensive training course 
in machine language, stored program equip- 
ment, problem-sowing techniques, and 
program writing 


If you have a degree in engineering or one 
of the sciences, and are interested in this 
important new profession, | will be happy 
to give you further information 


Please write, outlining briefly your back- 
ground, to 


Mr. D. H. Hammers, Dept. 524Q2 
IBM Corporation 

7220 Wisconsin Ave. 

Bethesda 14, Maryland 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


AVIATION WEEK, May 9, 1960 





AVIATION WEEK, May 9, 1960 


; 
Ma 


| 


oe 
- 
4 


EMPLOYMENT OPPORTUNITIES 


perations 
Research 
Scientists: 


Veed time to develop 
your ideas? 


ientists engaged in operations research 
eem to feel that they cannot do their most 
ctive work when they are constantly 
inrealistic deadlines. 


perations research programs at System 

opment Corporation are carefully planned 
de ample time for the development of 

leas that apply to the development of large- 
omputer-based information-processing 


»mé< 


following are just a few examples of the 
n which Operations Research Scientists 
it SDC: (1) simulation and operations 
ng techniques in problems of control 
ms; (2) mathematical logic applied to 
rsal computer languages; (3) medical data 
ssing; (4) stochastic modeling of man- 
chine interactions; (5) logistics; (6) test 
gn for operational computer programs. 


erations Research positions are now open for 
ntists at several levels of experience. Please 
1 your inquiry to Mr. E. A. Shaw, SDC, 
4 Colorado Avenue, Santa Monica, Calif. 


Application of Computer Simulation to 


duction System Design,” a paper by Allen 
1. Rowe, is available upon request. Send request 
Dr. Rowe at SDC. 


SYSTEM DEVELOPMENT 
CORPORATION 


Santa Monica, California « Lodi, New Jersey 
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INERTIAL 
SYSTEMS 


DEVELOPMENT 


there are opportunities at 


Honeywell Aero for the eng 


or scientist who is intereste¢ 
in this g 


While 


participating 
field of technology. 


cific inertial systems experic 


} 
slim 


is desirable, you may 


qualified by your backg 


and/or related 
activities in the inertia! 


at this t 


experic nce 


development 


cific openings includ 


SYSTEMS ANALYST 


Mathematician or engine 
strong backg 


operati 


rround vect 


sis, mal calculus 


and related techniques 


gebra 
carry 
tems 
evaluation 


out analysis of inertial 


including 


conhgurations 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 
digital 


current state of 


logic 


the 


Familiar with 
niques at 
capable of 
systems to pertorm 
logic al 
sarameter 


organizing comp 


Various task 
cluding desig nad 
& 


specinication 


ELECTRONIC ENGINEER 


Electrical engineering 


experience Hh miniatu 
conductor electr 
To design ser 
electronics for 


accelerometers 


ENGINEERING PHYSICIST 


practical an 


lerstanding of me 


with 
retical un 
magnet and electricity t 
and inertial sensors 
ae 


ind original design 


develop 


To discuss these or o 
write Mr. R. O 
Engineer, Marine 
Dept. 613 deronaut 
1433 Stinson Blod., M 
Minn 


Honeywell 
Lt nN (litany Products CGroug 


To explore professional opportunit 
other Honeywell operations coast to 
send your application in 
H. K. Eckstrom, Honeywel 
8, Minnesota 
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Immediately 
available ... 


LUXURY 
DC-3 
FLYING 
EXECUTIVE 
SUITE 


If your company provides execu 
tive tronsportation, or is planning to 
do so, here is on excellent econ 
omy opportunity for you to move 
into the fast, safe and efficient 
service of ao luxury DC-3 


General Mills will sell one of its 
two DC-3 flying executive suites 
You con choose either. Total air 
craft time since new less than 10 
000 hours. Interiors of both planes 
cre customized and furnished for 
executive use. 14 passenger cabin 
large buffets are completely equip 
ped. Lavotories have hot ond cold 
Features include automatic 
pilots, RCA RVQ-10 redar, com 
plete fire detection and extinguish 
ing opporotus, Prott & Whitney 
R1830-94 engines, dual electronic 
installations, skylight cabin and 
many extro safety features not 
usually found on DC-3's 

Interested? For more information 
or arrangements for your own test 
flight, coll 


water 


Mr. A. M. Thomas 
Geneve Genera! Mills 
Mills 9200 Wayzata Boulevard 
Minneapolis 26, Minnesota 
Li. 5-2811 


Key position in development of 
important new projects at IBM 


PRECISION 
FLUID MECHANICS 


Are you interested in planning exploratory 
development of hydrodynamic mechanisms? 
of hydr« 


me 


use 
present 


Your work will involve the 
dynamic concepts to replace 
cal ones. The purpose of the replace 
ment is to effect increases speed 
cy of high-speed (20 mill 
high-precision motions. The pursuit ¢ 
gn and 


chan 
and 
efficier second 


cycie 


‘ 


these developments requires des 
struction of engineering feasibility models 
You will direct and work with engineers and 
technicians, and serve as special consultant 
to related development groups. The specia 
ized nature of the work requires a Ph. D. ina 
relevant discipline such as theoretical and 
applied mechanics, classical physics, eng 
neering sciences, mechanical engineering, or 
the like 

f you have done work in these areas as part 
f a graduate thesis, or additional work, it 
may be acceptable in lieu of closely related 


experience 


Please write, outlining your background and 
experience, to 

Mr. A. J. Ronvaux, Dept. 524Q2 

IBM Engineering Laboratory 


Lexingto, Aentucky 
IBM. 


NTERNATIONAL BUSINESS 
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For sale. 


wmmmenmmeemmcns SF NR CH (IG bi] <mnscmmmenemmnan: 


WANTED 


twin engine aircraft 
OUR TERMS-CASH 


We are not brokers 


GRAUBART AVIATION, INC. 
Mohawk 4-6260 


PRUDENTIAL PLAZA CHICAGO, ILL 














OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
r FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


JEP AERO Phone: ORegon 8-116! 


EL SEGUNDO, CALIFORNIA 














ENGINES Cverhauled to Superior 
Specifications 
Available in quantity 


STEWARD. DAVIS, INC. GARBENA, CALE. 


FAAa Powerplant Re 














ADDRESS ROX NO 


REPLIFA TO: B 
D " ivat 
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PRANCIaCO 





FOR SALE 


oer SA _Twe amphibians omen fer 2 


1 passenge use 04, Avia- 


1958 Bell fieasee 4763 — equipped. 

< it ection done 

Blades fact nditio W Helicop 
‘ port -2216 


8-12 place Gtherehy $-SS5A Helicopter. ne time 
‘ ’ time f major com- 

ne, new paint through 

Trade ac- 


For Sate or Lease C-46F cargo. White FS- 


Week 


Be ag J available - ~- 
tT 


es 


he 


Bonanza 203 hrs VTA & E ginee news mint 
I 
es ‘ ‘ADI i2 
timer 


ra 
‘LTR: 6 


iE 0) Spr ng 


DC-6 elevator with tabs, atetine overhauled 


De fuselage nose onatellation left 
urd wing + adil C-47 rudder 

of BD engine parts. B. J. O'Keefe 

ert St Ridgewood, N. J 


permed 4 AiResearch parts. cabin oper 
t pneumatic al 
Barber-Coleman valves 
temperature 
sealed turbine 
20 auto-pilot parts, 51 R 
glide path, Bendix rada 
radar pilot controller. B. J 
hberty St.. Ridgewood. N. J 


ne urters 
neumat t 


‘fuel 
hermetically 


controls 
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ADDRESS BOX NO. REPLIES TO: Bor No 
Classified Adv. Div. of thie publication 
Bend to office nearcat you 
NEW YORK 36: P,. O. Bow 12 
CHICAGO tt: 520 N. Michigan Ave 
BAN FRANCIACO § 68 Poat &t. 





POSITIONS VACANT 


Wanted Pilots: Vacancies for pilots copiloets 
with airlines and other organizations in Eu- 
rope, North Africa, Middle East. Limited 
openings for Navigators/Engineers and A+P 
mechanics. Apply immediately to: American 
Overseas Aviation Services, Inc., 31 Weser 
Str., Frankfurt/M. Germany. Europe's Largest 
Flight Crew Employment Service. 


Wanted: Radic Shep Manager, Established 
Repair Station specializing in corporate 
owned multi-engine aircraft. Requires an ex- 
perienced man capable of designing complete 
electronic systems and supervising operation 
of radio shop. Excellent opportunity. Send 
complete resume to P-4371, Aviation Week. 


Aircraft ra eee pe ey available for 
well experience: sheet meta! 
apecialiats and c ae A” MB airframe 
and powerplant me« ohenic s. Top working con- 
ditions, good pay with usual benefits. Matti- 
tuck Airbase Corp., Linden Airport, Linden, 
New Jersey 


Airtine Maintenance Engineer, must have A & 
P, and practical Engineering Design experi- 
ence also supervisory ability to fill position 
of Assistant to V. P. Maintenance of growing 
Local Service Airline, Salary open. P-4242 
Aviation Week 


SELLING OPPORTUNITY OFFERED 
Representation desired in Dallas and Seattle 


areas by established manufacturer of disa- 
connects, valves, pressure and float switches 
Prefer organization presently contacting pur- 
chasing and engineering personne! who have 
cognizance on these products. RW-4301, 
Aviation Week. 


Representatives wanted—men familiar with 
aircraft parts, one residing in Ottawa, one in 
Washington, D. C. RW-4316, Aviation Week 


POSITIONS WANTED 
Mech. Engineer, living in Canada, 16 years 


experience in Aircraft and Engine, seeks a 
position with responsibility. Previous experi- 
ence: inapection, research, maintenance, de- 
sign, in supervisory and managing positions. 
PW-4268,. Aviation Week. 


Cerperation pilot ATR S500 hrs. SHEL. Mar- 
ried. 1300 hra. jet. Resume on request. PW- 
1304, Aviation Week. 


SELLING OPPORTUNITY WANTED 


Dallas Firm desires to represent manufac- 
turer for the Aircraft industry in the Dallas- 
Fort Worth Area. We are already engaged 
the Service Phase of the industry and 
like to expand by adding various Air- 
lines to our business. RA-4121, Avia- 

tion Week 





Don't forget the 


BOX NUMBER 


When answering the classified ad- 
vertisements in this magazine don’t 
forget to put the box number on your 
envelope. It's our only means of 
identifying the advertisement you are 


answering. 
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EMPLOYMENT OPPORTUNITIES 
SYSTEMS ENGINEERS AND SCIENTISTS 


Almost any conceivable sig- 
nal can be generated on 
GEESE; these signals can 
be carefully controlled in 
frequency, phase and ampli- 
tude, and their instantane- 
ous relationship can be 
recorded. GEESE has the 
flexibility to fully evaluate 
advance radar, communica- 
tions and guidance systems 
and the effects of various 
jamming and anti-jamming 
techniques. 


EVOLVING LARGE-SCALE 
SYSTEMS CONCEPTS 


AND DEVELOPING THE TOOLS 
THAT SPEED THEIR DESIGN CYCLE 


Defense Systems Department is directing its technical capabilities 
toward the development of large-scale electronic systems. Inherent with- 
in this work program is the recognition, definition and solution of 
problems in every aspect of the systems » usiateh 

To accomplish this ambitious task, a growing number of studies are 
being directed toward the development of unique tools that will aid in 
the design of superior systems in less time, at lower cost. 

A recent contribution by Defense Systems Department in this tech- 
nological area is GEESE (General Electric's Electronic System Evaluator). 
Utilizing advance computer techniques, it enables systems engineers to 
accurately predict, optimize and synthesize system performance prior 
to design. 

GEESE is indicative of the scope of Defense Systems Department’s 
involvement in the systems technology. Many programs offer systems- 
oriented engineers and scientists an opportunity to participate in new 
areas of long-term importance. 

Senior members of our technical staff would welcome the occasion 
to discuss personally and in detail the career positions available with 

»> this growing organization. Address your inquiries in 


Z 7 | i professional confidence to Mr. E. A. Smith, Box 5-B. 


Pred 1 YX 
qiseel DEFENSE SYSTEMS DEPARTMENT 


eek A Department of the Defense Electronics Division 


“GENERAL ) ELECTRIC 


Northern Lights Office Building, Syracuse, New York 





This Many Ampere 
Plasma Stream 
, may lead to new concepts 
i of power generation 
and propulsion... 


A many-ampere source of ions, this device is believed to be the most powerful 
operation in any laboratory. Already it is providing new insight into thermonucle 
fusion. It may lead to new concepts in propulsion including a method of produci 
thrust for missions bey 

Accomplishments like this are 
ment. Among other things, we 
And, we make determined efforts to free 
ental powers towards scientific achievement. 


ond the earth’s atmosphere. 


ult, 


encourage independence of scientific th 


the re we believe, of a unique research envir« 
ougt ‘ 


action scientists from tedious routins 


help direct their full 


Complex calculations, { ice, are handled by the nation’s larg: 
computational facility. Unusual assistance — at operational and theoretical level 


is available from outstanding leaders in other disciplines. 


We believe that this combination of facilities and services is unequaled. If you are 


interested in corporate-sponsored studies into the fundamental nature of matter 
an environment where succe 


Please write to Mr. W.D. Walsh, or phone Hartford, Conn., J Ackson 8-4811, Ext. 71 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 


; comes easier, write today. 


ng 


ind 


t industri 


Symbol of 


nrigdh Ben 


an 


| 
Research Opportunities | 
in many areas... 


Chemical Kinetics 
Fuel and Combustion Analysis 
Thermodynamic Cycle Analysis 
Space Mechanics 
Electrical Propulsion 
Plasma Physics 
Gaseous Electronics 


Vehicle Trajectory and 
Performance Analysis 


High Temperature Materials 
Direct Conversion 
Surface Chemistry 

Nuclear Engineering 


in 
ar 
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n- 
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in 
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creative 
research 
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bother to set it correctly. 


Mathe 


tion, digital-DC, 





A mathematician whose clock 
Then he 
of a friend for an evening of |! 
to his own home and set his 
without knowing the time his t 


shaft positio 


If you feel you are qualified, write to Mr. R. W. Robinson. 


matics and engineering of 
our analog-digital conversion equ 


had stopped wound it, but did not 


walked from his home to the home 
fi music. Afterwards, he walked back 
ck exactly. How could he do this 


took ? 


— adapted from the ancient Hindu 


a very high order are demanded for 
pment, including digital-shaft posi- 


n-digital, and DC-digital equipment. 


ANSWER TO LAST WEEK'S PROBLEM: 


LITTON INDUSTRIES 
Electronic Equipments Div. 
Beverly Hills, California 


2, $21, $39. 





LETTERS 


° ° ° : iviation Week welcomes the opinions N is “i ays 
Budget Limitations of its readers on the issues raised in the Spec ialized Duties 
magazine's editorial columns. Address ; 
letters to the Editor, Aviation Week, 





the Apr. 4 publication 14 
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Che constant plea of Aviation Week 


tor more defen nds 1 q 330 W. 42nd St.. New York 36, N. Y. n intelligent letter from a Mr 

ions which ou » De an : ry t Try to keep letters ander 500 words and ndt. It is refreshing read 

ditorial staff give a genuine identification. We will nspi vy safety and 
The U.S.A leed u not print anonymous letters, but names 
d War Ill « v tvp t pr of writers will be withheld on request. 
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Multi-Use 
Automated 
Maintenance 


The recent demonstration of multi-purpose evaluat quipment, capable of checking 
test equipment MPTE), developed by a variet f electromechanical devices, 
RCA under a series of Army Ordnance con- ranging from radar subassemblies to missile 
tracts, highlights a new dimension in auto- guidance nputers. MPTE provides the 
mated multi-use systems support and culmi- stimul imming, control, measure- 
nates a long-term RCA effort in this field. ment al t functions for the NIKE AJAX, 
This General Evaluation Equipment is an NIKE HERCULES, LACROSSE, HAWK 
automated, transistorized, dynamic check- and CORPORAL missile systems and has 
out system. It contains a completely modu- been ext ed to other weapons systems 


larized array of electronic and mechanical related t defense efforts. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 








Free reprints of this series available upon 
request. Write Dept. A at SM/I. 


1960—RELIABILITY: typical of the reliable components which were 
usedin SM/I's first air data computers and other complex subsystems 
was our line of vacuum tube amplifiers, which exhibited a mean life of 
11,000 hours. Today, systems and components such as SM/I's True 
Air Speed Computers, LOX Tanking and Propellant Utilization Systems 
and Force Balance Transducers are demonstrating comparable relia- 


bility for the more stringent requirements of modern weapon systems. 


SM! > SERVOMECHANISMS/INC. 
ae 


LOS ANGELES DIVISION 
12500 Aviation Boulevard. Hawthorne, California 


MECHATROL DIVISION: Westbury, New York 


RESEARCH DIVIGION: Goleta, California 


Subcontractors to leading system managers Aircraft and Missile inetrumentation Ground 
Support and Test Equipment Fuel Management Systems, Subsystems and Componentry 


Positions availabie for qualified scientists and engineers 
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